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PREFACE 

Radian  Corporation  is  the  contractor  for  the  Installation  Restoration  Program  (IRP), 
Stage  5  Remedial  Investigation/Feasibility  Study  (RI/FS)  at  McClellan  Air  Force  Base 
(AFB),  California.  The  work  is  being  performed  for  the  Air  Force  Human  Systems 
Division  (HSD/YAQI)  under  USAF  Contract  No.  F336I5-87-D-4023. 

This  Analytical  Data  Summary  Report  summarizes  and  presents  the  results  of  surface 
water  and  stream  sediment  sampling  and  analysis,  and  results  from  a  geophysical  survey 
to  locate  underground  tanks.  The  work  was  performed  January  1989  through  March 
1990.  The  data  presented  include  analytical  results  for  surface  water  and  stream 
sediment  samples  collected  from  creeks  and  drainages  on  McClellan  Air  Force  Base. 
Results  from  a  geophysical  survey  to  locate  possible  underground  storage  tanks  at  five 
locations  on  McClellan  Air  Force  Base  are  also  provided.  The.se  data  are  u.sed  to 
evaluate  current  conditions  within  the  different  Operable  Units  and  to  identify  potential 
remedial  measures  that  may  be  applied  to  clean  up  sites  at  McClellan  AFB. 

Key  Radian  project  personnel  were: 

Nelson  Lund,  P.E.  -  Contract  Program  Manager 
Jack  D.  Gouge’  -  Delivery  Order  Manager 
William  C.  Knight  -  Project  Manager 
Thomas  F.  Cudzilo  -  Project  Director 

Radian  acknowledges  the  cooperation  of  the  McClellan  Air  Force  Base  Office  of 
Environmental  Management.  In  particular.  Radian  acknowledges  the  assistance  of  Mr. 
.Mario  lerardi,  Mr.  Bud  Hoda,  and  Mr.  Gerald  Robbins. 

The  work  presented  herein  was  accomplished  between  01  January  1989  and  31  March 
1990.  Mr.  Gary  L.  Woodrum  of  the  Air  Force  Human  Systems  Division  (HSD/YAQI), 
was  the  Technical  Program  Manager. 


Contract  Program  Manager 


This  report  has  been  prepared  by  the  staff  of  Radian  Corporation  under 
my  supervision  as  Project  Director.  The  presentation  of  information  contained  herein 
has  been  approved  after  thorough  technical  review'.  The  recommendations  in  this  report 
are  based  upon  the  data  collected  in  the  field  and  laboratory  by  Radian  Corporation 
personnel.  I  believe  the  data  presented  are  high  quality.  The  presentation  of  these  data 
and  the  recommendations  made  werr*  governed  by  my  experience  and  professional 
judgement. 


Thomas  F.  Cudzilo.  Ph.D. 
Registered  Geologist  4473 
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INTRODUCTION 


This  Data  Summarv'  presents  the  results  of  surface  water  and  stream 
sediment  sampling  and  analysis  performed  by  Radian  Corporation  to  determine  the 
pre>ence  of  organic  compounds  and  metals  at  selected  locations  along  drainages  that 
cross  McClellan  Air  Force  Base  (AFB).  Surface  water  samples  were  collected  6  through 
12  January  1^S9;  and  stream  sediment  samples  were  collected  13  through  18  January' 


The  surface  water  and  stream  sediment  sampling  and  analysis  was  the 
initial  effort  in  the  Preliminary  Pathways  Assessment  (Air,  Soil,  and  Surface  Water)  for 
McClellan  M  B.  ITe  Preliminary  Pathways  Assessment  (PPA)  was  intended  to  be  an 
extensive  p'-ogram  of  data  collection  and  interpretation  for  the  Potential  Release 
l.ocatiims  across  McClellan  AFB.  The  program  was  terminated  after  the  surface  water 
and  stream  sediment  sampling  efforts.  In  lieu  of  the  PPA,  an  intensive  remedial 
investigation  of  groundwater  in  Operable  Unit  B  was  undertaken.  Therefore,  the  air 
;md  soil  data  were  not  collected.  The  surface  water  and  stream  sediment  data  are 
presented  in  this  summary  without  interpretation  of  potential  sources  of  the  compounds 
detected.  .Additional  evaluation  and  interpretation  of  these  data  will  be  performed 
during  the  development  of  sampling  and  analysis  plan  and  included  in  results  of  more 
extensive  remedial  investigations  to  be  conducted  in  each  Operable  Unit. 

Tliis  investigation  is  part  of  the  McClellan  AFB  Installation  Restoration 
Program.  Remedial  Investigation/Feasibility  Study  (IRP/Rl/FS).  The  investigation 
included:  field  activities,  laboratory  activitie.s,  and  a  preliminary  data  evaluation.  These 
activities  are  summarized  in  the  following  sections.  Only  data  for  those  compounds  or 
metals  detected  in  surface  water  and  stream  .sediments  by  various  analytical  methods  are 
presented  in  this  report.  All  laboratory  analytical  results  and  data  summary  sheets  were 
presented  in  the  Informal  Technical  Information  Report/Preliminary  Pathways 
.Assessment. 


In  addition  to  the  surface  water  and  stream  sediment  sampling,  a 
geophysical  survey  was  performed  as  part  of  the  Preliminary  Pathways  Assessment. 
NORCAL  Geophysical  Consultants,  Inc.,  were  contracted  by  Radian  to  perform  vertical 
magnetic  gradiometer  and  ground  penetrating  radar  surveys  to  locate  po.ssible 


PPA/0.517<)0/jlh 
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underground  storage  tanks  at  five  locations  on  McClellan  AFB.  These  locations  are 
Potential  Release  Locations  T-6,  T-10,  T-12,  T-36  and  one  new  location,  T-66,  identified 
during  this  investigation.  The  resul*s  of  the  geophysical  investigation  are  presented  in 
NORCAL’s  report  in  Appendix  E. 
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2.0  FIELD  ACTIVITIES 

This  section  describes  specific  procedures  associated  with  the  collection  of 
surface  water  and  stream  sediment  samples.  All  field  activities  were  performed  in 
accordance  with  the  McClellan  Air  Force  Base  (AFB)  Draft  Quality  Assurance  Project 
Plan  (Radian,  1989).  Sample  locations,  collection  procedures,  equipment, 
decontamination,  and  shipping  and  handling  are  described  below. 

2.1  Surface  Water  Sampling 

Surface  water  drainages  sampled  include  holding  ponds  and  lagoons,  on- 
base  storm  drainage  systems.  Magpie  Creek,  Don  Julio  Creek,  and  Robla  Creek. 
Emphasis  was  placed  on  drainages  that  cross  base  boundaries  and  potentially  receive 
contaminants.  Specific  sample  locations  are  pre.sented  on  Plate  1.  Sample  identification 
number.s  are  cross-referenced  to  the  sample  locations  in  Table  2-1.  Locations  shown  on 
Plate  1  and  referred  to  in  Table  2-1  are  identified  as  water/sediment  (WS)  sampling 
stations. 


Surface  water  samples  were  collected  on  6  through  12  January  1989 
following  a  rainy  period.  Samples  wee  collected  from  all  designated  locations  with  the 
exception  of  location  WS22,  where  there  was  insufficient  water  flow  to  obtain  a  sample. 
Grab  samples  were  collected  by  hand  from  the  midpoint  of  each  surface  water  drainage 
sampled.  Water  samples  were  collected  by  submerging  the  sample  container  beneath 
the  water  surface.  Prior  to  sample  collection.  Radian  field  personnel  replaced  their 
gloves  with  new,  clean  latex  surgical-type  gloves  to  avoid  cross-contamination  of  the 
sample  container. 

For  all  surface  water  bodies  sampled,  the  depth  of  water,  approximate  flow 
rate,  temperature,  pH,  and  specific  conductance  were  measured  prior  to  collecting 
samples  for  laboratory  analy.ses.  The  depth  measuring  rod,  thermometer,  and 
pH/conductance  meter  were  thoroughly  rinsed  with  distilled  water  prior  to  sampling 
each  surface  water  drainage.  The  depth  of  water,  flow  rate,  pH,  specific 
conductance, and  temperature  data  for  each  location  sampled  are  provided  in  Appendix 
A. 


After  collection  of  each  sample,  all  equipment,  including  boots  and  waders, 
were  decontaminated  according  to  the  following  three-step  process:  1)  the  equipment 
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TABLE  2-1.  SURFACE  WATER  SAMPLES  IDENTIFICATION  AND  CROSS-REFERENCE 


Sample  Location® 

Sample  Identification^ 

WSl 

NSWSISWOI 

FDWSISWOI 

WS.^ 

NSWS3SW01 

W.S5 

NSWS5SW01 

WS6 

NSWS6SW01 

WS7 

NSWS7SW01 

FDWS7SW01 

WSS 

NSWS8SW01 

V,S'l 

NSWS9SW01 

FDWS9SW01 

WSIO 

NSW510SW01 

WSIl 

NSWSllSWOl 

FDWSllSWOl 

WSl  2 

NSWS12SW01 

WSL1 

NSWS1.3SW01 

FDWS13SW'01 

WS14 

NSWS14SW01 

WS15 

NSWS15SW01 

W'S16 

NSWS16SW01 

WSl  7 

NSWS17SW01 

WS18 

NSV/S18SW01 

WSIO 

NSWS19SW01 

WS20 

ABWS2OSW01 

NSWS20SW01 

WS21 

NSWS21SW01 

WS23 

NSWS23SW01 

WS24 

NSWS24SW01 

WS25 

NSWS25SW01 

WS26 

NSWS26SW01 

WS27 

NSWS27SW01 

®  Refer  to  Plate  1  for  sample  locations. 

The  first  two  letters  in  the  sample  identification  denote  the  type  of  sample  collected  (e.g.,  NS  =  normal 
sample,  FD  =  field  duplicate,  AB  =  ambient  blank).  The  sample  location  is  identified  by  the  next  three  or 
four  characters.  The  last  four  characters  denote  the  matrix  type  and  the  number  of  sampling  points  at  the 
given  location  (e.g.,  SWOl  =  surface  water  sample/one  sampling  point). 
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was  washed  in  detergent  and  potable  water  solution  using  a  brush;  2)  the  equipment  was 
rinsed  with  potable  water;  and  3)  the  equipment  was  rinsed  with  deionized  water. 

Field  quality  assurance  samples  included  trip  blanks,  ambient  blanks,  and 
field  duplicates.  Trip  blanks  were  used  to  ensure  that  sample  contamination  did  not 
occur  during  sample  shipment.  Trip  blanks  were  collected  by  filling  the  sample 
containers  with  ASTM  Type  I  Reagent  Water  prior  to  each  day’s  field  activities.  These 
samples  were  then  carried  in  sample  coolers  by  the  field  crew  during  sampling  and  were 
then  submitted  blind  to  the  laboratory  along  with  the  field  samples.  Trip  blanks  were 
collected  at  the  rate  of  one  blank  per  sample  set  (i.e.,  one  per  day)  for  volatile  organic 
analyses  only. 


Ambient  blanks  were  collected  by  pouring  ASTM  Type  I  Reagent  Water 
(prepared  in  the  Radian  Analytical  Laboratory)  into  sample  containers  at  one  field 
sampling  location  (WS20).  These  samples  were  used  to  determine  if  sample 
contamination  occurred  due  to  ambient  conditions.  Two  ambient  samples  were 
collected  during  the  surface  water  sampling  program,  one  for  volatile  organics  and  one 
for  semivolatile  organics. 

Field  duplicates  were  collected  by  filling  twice  the  required  number  of 
sample  containers  at  a  sampling  point.  These  samples  were  submitted  blind  to  the 
laboratory  along  with  the  field  samples.  Field  duplicate  samples  were  collected  at  a  rate 
of  10  percent  of  all  surface  water  samples,  or  one  per  sample  set  (i.e.,  one  per  day), 
whichever  was  greater. 

The  required  sample  volumes,  containers,  preservation  requirements,  and 
holding  times  for  all  samples  collected  during  the  surface  water  sampling  program  are 
given  in  the  McClellan  AFB  QAPP.  All  sample  containers  were  immediately  sealed  or 
capped  and  placed  in  plastic  coolers  with  ice  for  storage  at  approximately  4‘’C.  The 
glass  bottles  were  protected  inside  the  coolers  by  wraparound  plastic  mesh.  Samples 
were  transported  to  Radian  Analytical  Services  Laboratory  in  Sacramento  each  day 
following  completion  of  the  sampling  activities.  Chain-of-custody  records  were 
completed  subsequent  to  collection  of  each  sample.  TTie  chain-of-custody  records 
accompanied  sealed  samples  to  the  laboratory  and  were  kept  with  the  samples  at  all 
times. 
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2.2  Stream  Sediment  Sampling 

Stream  sediment  samples  were  collected  from  on-base  storm  diainages. 
Magpie  Creek,  Don  Julio  Creek,  and  Robla  Creek.  Samples  were  collected  at  points 
where  each  stream  enters  (initial  datum  point)  and  leaves  the  base  (exit  point). 
Additional  sampling  locations  across  the  base  were  selected  along  the  streams  and  drain¬ 
age  channels  to  determine  if  contaminants  in  sediment  increase  in  concentration  as  a 
result  of  on-base  activities.  Specific  sample  locations  are  presented  on  Plate  1.  Sample 
identification  numbers  are  cross-referenced  to  the  sample  locations  in  Table  2-2. 

Stream  sediment  samples  were  collected  13  through  18  January  1989 
immediately  following  surface-water  sampling.  Samples  were  collected  from  all 
designated  locations  with  the  exception  of  location  WS19,  where  there  was  a  insufficient 
accumulation  of  sediment  to  obtain  a  sample. 

Se.  Tient  samples  were  collected  by  hand  angering  or  surface  scraping  at 
each  sampling  location.  A  hand  auger  (hand-operated  coring  device)  was  used  to  collect 
samples  from  the  0-  to  1-foot,  1-  to  2-foot,  and  2-  to  3-foot  depths.  These  depths  were 
selected  to  provide  information  on  both  present  and  past  conditions  within  the  channels. 
Surface  sediment  .scrapes  were  taken  at  points  where  drainages  are  lined  with  concrete 
and  where  hand-auger  boring  in  the  stream  bed  was  not  possible.  Sediment  scrapes 
were  collected  using  a  stainless  steel  trowel  and/or  spoon. 

Prior  to  sample  collection.  Radian  field  personnel  replaced  their  gloves 
with  new,  clean  latex  surgical-type  gloves  to  avoid  cross-contamination  of  the  sample  or 
sample  container.  The  depth  of  water,  flow  rate,  and  a  brief  sediment  description  were 
recorded  for  each  sediment  sampling  location.  These  data  are  provided  in  Appendix  B. 
After  collection  of  each  sample,  all  equipment,  including  boots  and  waders,  were 
decontaminated  according  to  the  same  procedure  previously  described  for  surface-water 
.sampling. 


Field  quality  assurance  samples  included  trip  blanks  and  field  replicates. 
Trip  blanks  were  collected  by  filling  the  sample  containers  with  ASTM  Type  I  reagent 
water  prior  to  each  day’s  field  activities.  These  samples  were  carried  in  sample  coolers 
by  the  field  crew  during  sampling  and  were  then  submitted  blind  to  the  laboratory  along 
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TABLE  2-2.  STREAM  SEDIMENT  SAMPLES  IDENTIFICATION  AND  CROSS-REFERENCE 


Sample  Location® 

Sample  Identification^ 

WSl 

NSWSISSOI 

WS2 

NSWS2SS0101 

NSWS2SS0102 

NSWS2SS0103 

WS3 

NSWS3SS0101 

NSWS3SS0102 

NSWS3SS0103 

WS4 

NSWS4SS0101 

NSWS4SS0102 

NSWS4SS0103 

WS5 

NSWS5SS0101 

NSWS5SS0U)2 

NSWS5SS0103 

WS6 

NSWS6SS0101 

NSWS6SS0102 

NSWS6SS0103 

FDWS6SS0101 

WS7 

NSWS7SS0101 

NSWS7SS0102 

NSWS7SS0103 

WS8 

NSWS8SS01 

FDWS8SS01 

WS9 

NSWS9SS01 

WSIO 

NSWSIOSSOI 

WSll 

NSWSllSSOl 

FDWSllSSOl 

WS12 

NSWS12SS01 

WS13 

NSWS13SS0101 

NSWS13SS0102 

NSWS13SS0103 

WS14 

NSWS14SS0101 

NSWS14SS0102 

NSWS14SS0103 

FDWS14SS0101 

WS15 

NSWS15SS01 

FDWS15SS01 

(continued) 
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Sample  Location^ 

Sample  Identification*^ 

WS21 

NSWS21SS0101 

NSWS21SS0102 

NSWS21SS0103 

WS22 

NSWS22SS0101 

NSWS22SS0102 

NSWS22SS0103 

V^'S2.3 

NSWS23SS01 

WS28 

NSWS28SS01 

WS29 

NSWS29SS01 

^  Refer  to  Plate  1  for  sample  locations. 


^  The  first  two  letters  in  the  sample  identification  denote  the  type  of  sample  colleeted  (e.g.,  NS  =  normal 
sample,  FD  =  field  replicate).  The  sample  location  is  identified  by  the  next  three  or  four  characters.  The 
remaining  characters  denote  the  matrix  type,  the  number  of  sampling  points,  and  the  respective  sampling 
depth  at  a  given  point  (e.g.,  SS0102  -  stream  sediment  sample/one  sampling  point/2-foot  sample  depth).  For 
paved  ditches,  surface  scrapes  were  collected  and  no  sample  depth  is  listed. 
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with  the  field  samples.  Reagent  grade  water  was  used  for  sediment  trip  blanks  instead 
of  reagent  grade  soil.  Reagent  water  ensures  that  sample  contamination  does  not  occur 
during  sample  shipping  and  handling  and  is  as  effective  as  reagent  grade  soil  for  deter¬ 
mining  cross-contamination.  Trip  blanks  were  collected  at  the  rate  of  one  blank  per 
sample  set  (i.e.,  one  per  day)  and  analyzed  for  volatile  organic  compounds. 

Field  replicate  samples  were  collected  at  a  rate  of  10  percent  of  total 
sediment  samples  or  one  per  day,  whichever  was  greater.  Field  replicates  were  obtained 
by  collecting  a  sufficient  quantity  of  sediment  at  designated  sample  points  to  fill  twice 
the  required  number  of  sample  containers.  These  additional  samples  were  submitted 
blind  to  the  laboratory  along  with  the  field  samples. 

The  required  sample  volumes,  containers,  and  holding  times  for  all 
samples  collected  during  the  stream  sediment  sampling  program  are  given  in  the 
McClellan  AFB  QAPP.  After  sampling  all  sample  containers  were  immediately  capped 
and  placed  in  plastic  ice  chests  for  storage  at  approximately  4'’C.  Samples  were  trans¬ 
ported  to  Radian  Analytical  Services  Laboratory  in  Sacramento  each  day  following 
completion  of  the  sampling  activities.  Strict  chain-of-custody  procedures  were  followed 
during  sample  shipping  and  handling. 
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3.0  ANALYTICAL  METHODS  AND  QUALITY  ASSURANCE 

Surface  water  and  stream  sediment  samples  were  collected  for  analysis. 

Each  sample  was  analyzed  by  several  methods  for  the  detection  of  a  variety  of  potential 
contaminant  analytes.  Surface  water  samples  were  analyzed  by  the  following  methods: 
vulatilc  and  sendvolatile  organic  compounds  (U.S.  Environmental  Protection  Agency 
[EPA]  Methods  8240  and  8270),  ICP  screening  for  22  metals  (U.S.  EPA  Method  6010), 
arsenic  (U.S.  EPA  Method  7060),  lead  (U.S  EPA  Method  7421),  mercury  (U.S.  EPA 
Method  7470),  selenium  (U.S.  EPA  Method  7740),  cyanide  (U.S  EPA  Method  9010),  oil 
and  grease  (U.S.  EPA  Method  413.2),  petroleum  hydrocarbons  (U.S.  EPA  Method 
418.1),  and  radioactivity  (U.S.  EPA  Methods  901.1  and  9310).  The  metals  included  in 
the  ICP  screen  are:  silver,  aluminum,  boron,  barium,  beryllium,  calcium,  cadmium, 
cobalt,  chromium,  copper,  iron,  potassium,  magnesium,  manganese,  molybdenum, 
sodium,  nickel,  antimony,  silicon,  thallium,  vanadium,  and  zinc.  In  addition,  water 
samples  were  filtered  at  collection  and  submitted  for  analysis  of  the  following  dissolved 
analytes:  22  metals  previously  listed  plus  arsenic,  lead,  mercury,  and  selenium.  Stream 
sediments  were  also  analyzed  for:  volatile  and  semivolatile  organic  compounds,  soil 
moisture  content  (ASTM  Method  D2216),  cyanide,  mercury,  petroleum  hydrocarbons,  oil 
and  grease,  radioactivity,  pH  and  22  metals.  Samples  collected  and  types  of  analysis 
performed,  as  well  as  number  of  times  each  analysis  was  performed,  are  summarized  in 
Tables  3-1  and  3-2. 

All  samples  collected  at  each  site  were  assigned  unique  sample  identifiers 
which  were  attached  to  each  sample  container  and  recorded  in  a  sample  Master  Log  and 
on  the  Chain-of-Custody  form.  These  records  provided  specifications  for  analysis  and 
ensured  accurate  sample  tracking.  Most  samples  were  transported  by  Radian 
Corporation  personnel  to  Radian  Analytical  Services  laboratory  in  Sacramento  for 
analysis.  Stream  sediment  and  surface-  water  samples  from  one  location  were  sent  by 
Federal  Express  to  Radian  Analytical  Services  in  Austin,  Texas  to  be  analyzed  for 
radioactivity. 


Each  analysis  was  performed  according  to  appropriate  U.S.  EPA 
procedures.  Quality  assurance  procedures  as  specified  in  the  McClellan 
AFB  Quality  Assurance  Project  Plan  (QAPP)  (Radian,  1989)  and  in  the  applicable  U.S. 
EPA  Method  were  followed.  Data  were  evaluated  in  terms  of  the  Quality 
Assurance/Quality  Control  (QA/QC)  objectives  described  in  the  QAPP.  These 


PPA/051690/jlh 


3-1 


1VI01  ONV  SOOH13W  1VOI1A1VNV 


RADIAN 


3-2 


(Cont inued) 


TABLE  3-1.  (Continued) 


TABLE  3-2.  ANALYTICAL  METHODS  AND  TOTAL  NUMBER  OF  SEDIMENT  ANALYSES 
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objectives  specify  performance  targets  for  each  method  in  terms  of  accuracy,  precision, 
completeness,  representativenes.s,  and  comparability.  The  attainment  of  Quality 
Assurance/Ouality  Control  objectives  is  discussed  in  Appendix  C  in  the  following  order; 
blanks  of  all  types,  duplicates,  matrix  spike  recoveries,  analytical  spike  recoveries, 
surrogate  spike  recoveries,  and  performance  evaluation  samples. 

Some  of  the  data  presented  in  this  report  are  qualified  because  they  did 
not  meet  the  QA/QC  objectives.  Qualified  data  are  presented  for  completeness 
although  their  quality  cannot  he  completely  a.ssured.  All  qualified  data  are  identified  in 
the  data  evaluation. 
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4.0  SAMPLING  ANALYTICAL  RESULTS  AND  DATA  EVALUATION 

This  section  presents  the  analytical  results  for  the  surface  water  and  stream 
sediment  sampling.  Results  of  sample  analyses  for  Robla  Creek,  Don  Julio  Creek, 
Magpie  Creek,  and  two  major  drainages  (north  and  south)  are  evaluated  separately  for 
this  investigation.  .Additional  sample  locations,  which  are  not  part  of  the  major  creeks 
and/or  drainages,  are  also  discussed  .separately.  All  detectable  analytes  are  tabulated 
and  a  preliminary  evaluation  of  the  data  is  provided. 

Applicable  or  relevant  and  appropriate  requirements  (ARARs)  have  not 
been  established  for  surface  water  and  stream  sediment  at  .McClellan  Air  Force  Base 
(.\FB).  Because  there  are  no  standards  and/or  cleanup  goals  established,  the  data  are 
evaluated  solely  on  the  basis  of  analyte  concentrations  increasing  or  decreasing  within 
the  creek/drainage  as  it  flows  across  McClellan  AFB.  Surface  water  in  the  major  creeks 
and  drainages  generally  flows  from  east  to  west  across  McClellan  AFB.  Stream 
sediment  is  also  carried  downstream  from  east  to  west. 

The  easternmost  .sample  location  on  each  creek/drainage  is  considered  to 
be  the  initial  datum  point.  The  datum  points  for  Robla  Creek,  Storm  Drainage  North 
(SDN),  and  Magpie  Creek  are  located  near  the  eastern  perimeter  of  the  base  and  may 
be  considered  representative  of  water  or  sediment  entering  the  base  from  the  east.  The 
datum  points  for  Don  Julio  Creek  and  Storm  Drainage  South  (SDS)  are  located  in  the 
west  central  and  south  central  portions  of  the  base,  respectively.  Analyte  concentrations 
from  all  sample  locations  downstream  from  the  datum  points  are  compared  to  analyte 
concentrations  from  the  initial  datum  point.  The  westernmost  sample  location  on  each 
creek/drainage  is  the  e.xit  point  from  base  boundaries.  Except  for  SDN,  all  exit  points 
are  located  on  the  western  perimeter  of  the  base.  The  final  sample  location  for  SDN  is 
located  south  of  Operable  Unit  (OU)  D,  well  within  ba.se  boundaries.  Relative  changes 
in  analyte  concentrations  between  the  initial  datum  points  and  the  exit  points  for  each 
creek/drainage  are  discussed  in  the  following  subsections. 

Surface  water  sample  results  are  presented  in  Subsection  4.1  and  results 
from  stream  sediment  sampling  are  presented  in  Subsection  4.2. 

4.1  Surface  Water  Results 

As  discussed  in  Section  3.0,  surface  water  samples  were  analy2ed  by 
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several  methods  to  detect  different  target  analytes.  The  analytical  methods  and  total 
number  of  water  analyses  performed  are  listed  in  Table  3-1  located  on  page  3-2.  All 
analytes  detected  in  surface  water  samples  at  or  above  laboratory  detection  limits  are 
listed  in  Table  4-1  located  on  page  4-56,  except  radioactivity  analysis.  Analytes  are 
listed  according  to  the  analytical  metiiud.  Under  each  analytical  method,  the  sample 
locations  are  listed  numerically  along  with  the  sample  identification.  Concentrations  are 
given  in  pariS  per  million  (ppm)  or  milligrams  per  liter  (mg/L)  for  all  analyses  except 
volatile  and  semivolatile  organics  compounds.  Concentrations  for  volatile  and 
semivolatile  organics  compounds  are  given  in  parts  per  billion  (ppb)  or  micrograms  per 
liter  (ug/L). 


Samples  for  radioactivity  analyses  were  collected  from  one  location  on 
Magpie  Creek.  The  results  are  not  included  in  Table  4-1,  but  are  presented  in  the 
Magpie  Creek  discussion  for  both  surface  water  and  stream  sediment. 

The  majority  of  analytes  detected  at  or  above  laboratory  detection  limits 
are  inorganic  or  metal  cations.  Analytical  screening  for  both  total  and  dissolved  metals 
was  performed  on  23  surface  water  samples.  In  addition,  arsenic,  lead,  mercury,  and 
selenium  were  analyzed  by  ion-specific  methods  with  lower  detection  limits.  Metals 
were  detected  in  all  surface  water  samples  analyzed.  Arsenic  was  detected  at  one 
sample  location,  ano  lead  was  detected  at  all  23  locations.  Samples  from  6  locations 
were  analyzed  for  oil  and  grease  and  total  petroleum  hydrocarbons.  Three  out  of  the  six 
samples  had  detectable  concentrations  of  both  oil  and  grease  and  total  petroleum  hydro¬ 
carbons.  Volatile  and  semivolatile  organics  were  analyzed  for  at  23  sample  locations. 
Two  volatile  organic  compounds  and  four  semivolatile  organic  compounds  were 
detected.  Samples  collected  from  Magpie  Creek  for  radioactivity  analysis  were  analyzed 
for  gross  alpha,  gross  beta,  and  gamma  radioactivity.  Gro.ss  beta  and  gamma  radiation 
were  detected  but  the  isotopes  identified  as  sources  of  the  radiation  result  from  decay  of 
radioactive  elements  occurring  naturally  in  rocks  and  soils. 

All  of  the  metals  detected  are  naturally  occurring  trace  elements,  and  most 
surface  water  bodies  have  some  natural  concentrations  of  metals  present,  whereas  the 
presence  of  any  detectable  amount  of  priority  pollutant  organic  compound  indicates 
contamination  from  a  manufactured  source.  Many  of  the  metals  detected  are  relatively 
nontoxic  and  are  of  little  concern  at  the  concentrations  detected  in  the  surface  wateis. 

Of  prin’ary  importance  are  metals  that  are  Persistent  and  Bioaccumulative  Toxic 
Substances,  as  listed  in  the  California  Code  of  Regulations,  Title  22,  Section  66699.  The 
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listed  metals  of  concern  are:  antimony,  arsenic,  barium,  beryllium,  cadmium,  chromium, 
cobalt,  copper,  lead,  mercury,  molybdenum,  nickel,  selenium,  silver,  thallium,  vanadium, 
and  zinc.  Asbestos  and  fluoride  are  also  listed  in  Title  22;  however,  they  were  not 
analyzed  for  during  this  investigation.  The  following  evaluation  of  inorganic  analytical 
results  focuses  on  the  listed  metals  only  because  of  their  potential  impact  on  human 
hea'th  or  the  environment. 

Each  creek/drainage  is  discussed  separately  beginning  with  Robla  Creek. 
Metals  are  discussed  alphabetically  beginning  with  antimony.  Separate  analyses  were 
performed  for  total  meta!  concentration  and  dissolved  metal  concentration  in  each 
surface  water  sample.  Each  of  the  analytical  results  for  a  specific  metal  are  shown  with 
different  symbols  on  the  graphs  for  each  location  where  metals  were  detected.  Field 
duplicate  sample  data  are  not  plotted.  If  an  analyte  was  not  detected  at  a  particular 
sample  location,  then  the  concentration  at  the  sample  point  on  the  graph  is  shown  at  the 
detection  limit,  and  the  location  is  described  briefly  in  the  metals  discussion.  Displaying 
a  metal's  concentration  at  the  limit  of  detection  for  sample  locations  where  it  was  not 
detected  is  a  graphical  procedure  used  in  this  report  to  conservatively  show  variations  in 
concentration.  The  true  concentration  below  the  detection  limit  cannot  be  accurately 
shown,  and  it  is  unlikely  that  the  metal  has  a  concentration  of  zero.  If  an  analyte  was 
not  detected  at  any  sample  locations  w'ithin  a  creek/drainage,  then  no  graph  was 
prepared  for  the  analyte.  The  graphs  are  oriented  with  the  initial  datum  point  to  the 
east  on  the  left  side  of  the  graph,  and  the  exit  or  final  sampling  point  to  the  west,  on  the 
right  side  of  the  graph. 

Following  the  metals  evaluation,  total  petroleum  hydrocarbons,  oil  and 
grease,  volatile  organic  compounds,  and  semivolatile  organic  compounds  are  discussed 
for  each  creek/drainage.  Results  from  the  additional  sample  locations  including 
aeration  lagoons  and  holding  ponds  are  presented  last. 

4.1.1  Robla  Creek 

Robla  Creek  is  the  northernmost  creek  that  crosses  McClellan  AFB 
boundaries  and  enters  the  base  as  two  separate  branches.  The  branches  converge  north 
of  Patrol  Road.  From  this  point,  the  creek  flows  southwest  and  exits  the  base  at 
approximately  26th  Street.  Surface  water  samples  were  collected  from  locations  WSOl 
and  WS03  shown  on  Plate  1. 
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4. 1.1,1  Metals 

Arsenic,  barium,  copper,  lead,  and  zinc  were  detected  in  Robla  Creek 
samples.  Arsenic  was  only  detected  in  the  field  duplicate  sample  from  the  datum  point. 
The  concentration  of  arsenic  was  0.005  mg/L  with  a  detection  limit  of  0.004  mg/L. 
Concentration  graphs  for  barium,  copper,  lead,  and  zinc  are  presented  in  Figure  4-1. 

The  datum  point  concentrations  for  total  and  dissolved  barium  are  0.061 
mg/L  and  0.043  mg/L,  respectively.  Total  and  dissolved  barium  concentrations  increase 
slightly  along  Robla  Creek  from  the  datum  point  to  the  exit  point. 

Copper  in  Robla  Creek  samples  increases  slightly  from  below  the  detection 
limit  at  the  datum  point  to  0.009  and  0.010  mg/L  for  total  and  dissolved  copper, 
respectively,  at  the  exit  point.  TTie  dissolved  copper  concentration  at  the  exit  point  is 
slightly  greater  than  the  total  concentration.  The  dissolved  concentration  is  normally 
less  than  the  total  concentration.  However,  in  this  case,  both  the  total  and  dissolved 
concentrations  are  very  close  to  the  detection  limit  of  0.006  mg/L.  The  variability  in 
laboratory  precision  is  much  higher  when  results  are  less  than  five  times  the  detection 
limit.  The  concentrations  detected  occur  within  the  range  of  error  for  this  analytical 
method. 


The  total  lead  concentration  decreases  along  Robla  Creek  from  the  initial 
datum  point  concentration  of  0.010  mg/L  to  the  exit  point  concentration  of  0.009  mg/L. 
Dissolved  lead  was  not  detected. 

The  datum  point  concentration  for  total  and  dissolved  zinc  are  0.051  mg/L 
and  0.038  mg/L,  respectively.  Total  zinc  decreased  slightly  to  0.050  mg/L  at  the  exit 
point.  Dissolved  zinc  was  not  detected  at  the  exit  point. 

4.1. U  Volatile  Organic  Compounds 

Dichlorodifluoromethane  was  detected  at  a  concentration  of  9.2  ug/L  at 
the  datum  point.  This  was  an  estimated  result  less  than  five  times  the  detection  limit. 
Acetone  was  detected  at  both  the  datum  point  and  the  exit  point;  however,  all  acetone 
results  are  qualified  due  to  laboratory  contamination.  The  results  for  volatile  organic 
compounds  are  not  shown  graphically. 
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Figure  4-1.  Concentration  Graphs  of  Detected  Metals  In 
Robla  Creek  Surface  Water  Samples,  McClellan  AFB. 
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Figure  4<1  (Continued).  Concentration  Graphs  of  Detected  Metals  in 
Robla  Creek  Surface  Water  Samples,  McClellan  AFB. 
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4.1. 1.3  Semivolatile  Organic  Compounds 

Pentachlorophenol  was  detected  at  a  concentration  of  7.8  ug/L  at  the 
datum  point.  This  was  an  estimated  result  less  than  five  times  the  detection  limit. 
Bis(2-ethylhexyl)phthalate  was  detected  at  the  exit  point;  however,  this  was  a  qualified 
result  due  to  laboratory  contamination.  The  results  for  semivolatile  compounds  are  not 
shown  graphically. 

4.1.2  Storm  Drainage  North 

Storm  Drainage  North  (SDN)  is  a  large  drainage  ditch  extending  across 
the  northern  portion  of  the  base.  The  location  of  this  ditch  and  sampling  points  along  it 
are  shown  in  Plate  1.  Storm  Drainage  North  is  routed  underground  beneath  a  portion 
of  the  north-south  runway.  The  ditch  returns  to  the  surface  at  the  western  base 
boundary  near  Gate  1002,  runs  westward  off  base  as  an  open  ditch,  and  reenters  the 
base  north  of  Building  1080.  Surface  water  .samples  were  collected  from  locations  WS15 
through  WS19.  Sample  station  WS17  is  located  at  the  point  where  SDN  exits  the  base 
near  Gate  1002,  and  WS18  is  where  the  ditch  reenters  the  base  north  of  Building  1080. 

4. 1.2.1  Metals 

Barium,  chromium,  copper,  lead,  nickel,  and  zinc  were  detected  in  SDN 
samples.  Concentration  graphs  for  these  metals  are  presented  in  Figure  4-2. 

The  datum  point  concentration  for  both  total  and  dissolved  barium  is  0.050 
mg/L.  Barium  concentrations  increase  slightly  along  SDN,  except  WS16,  which  had  a 
concentration  of  0.025  mg/L  for  both  total  and  dissolved  barium. 

Total  chromium  was  only  detected  at  WS18  at  a  concentration  of  0.008 
mg/L,  which  is  slightly  above  the  detection  limit  of  0.007  mg/L.  Dissolved  chromium 
was  not  detected  in  any  SDN  surface  water  samples. 

Copper  in  SDN  samples  increases  from  below  the  detection  limit  for  both 
total  and  dissolved  copper  at  the  datum  point  and  location  WS16,  to  a  peak 
concentration  of  0.14  mg/L  for  total  copper  at  location  WS18.  The  concentrations  of 
total  and  dissolved  copper  at  the  final  sample  location  (WS19)  are  0.008  and  0.015 
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Figure  4-2.  Concentraiion  Graphs  of  Detected  Metals  In 
Storm  Drainage  North  Surface  Water  Samples,  McClellan  AFB. 
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Figure  4-2(Con*inued)  Concentration  Graphs  of  Detected  Metals  In 
Stonn  Drainage  North  Surface  Water  Samples,  McClellan  AFB. 


mg/L,  respectively.  The  dissolved  copper  concentration  at  WS19  is  approximately  two 
limes  greater  than  the  total  concentration.  As  previously  discussed,  a  dissolved  metal 
concentration  is  normally  less  than  the  total  concentration.  However,  both  the  total  and 
dissolved  concentrations  are  very  close  to  the  detection  limit  of  0.006  mg/L,  and  the 
detected  concentrations  are  within  the  range  of  error  for  this  analytical  method. 

Total  lead  was  detected  at  all  five  sample  locations  and  dissolved  lead  was 
detected  only  at  WS19.  Total  lead  concentrations  at  WS17  and  WS18  are  slightly 
elevated  above  the  datum  point  concentration  of  0.015  mg/L.  At  WS19  total  and 
dissolved  lead  concentrations  are  0.012  and  0.004  mg/L,  respectively. 

Nickel  was  not  detected  at  the  datum  point  or  at  WS16  or  WS17.  The 
total  nickel  concentration  at  WS18  is  12.0  mg/L,  which  is  well  above  the  detection  limit 
of  0.015  mg/L.  At  the  final  sample  location,  total  and  dissolved  nickel  concentrations 
are  0.049  and  0.089  mg/L,  respectively.  TTie  dissolved  nickel  concentration  is  almost 
two  times  greater  than  the  total  concentration.  These  results  are  also  within  the  range 
of  error  for  this  analytical  method. 

Total  and  dissolved  zinc  were  detected  at  all  sample  locations.  However, 
all  zinc  results  for  WS17-WS19  are  qualified  due  to  laboratory  contamination.  Zinc 
results  were  not  qualified  for  the  datum  point  and  WS16.  Total  and  dissolved  zinc 
concentrations  decreased  from  the  datum  point  to  WSI6. 

4.12.2  Volatile  Organic  Compounds 

Acetone  was  detected  at  WS15,  WS17,  WS18,  and  WS19.  All  results  are 
qualified  due  to  laboratory  contamination.  Results  for  volatile  organic  compounds  are 
not  presented  graphically. 

4. 1.2.3  Semivolatiie  Organic  Compounds 

Phenol  and  4-nitrophenol  were  detected  at  location  WS17.  Phenol  was 
detected  at  1.8  ug/L,  and  4-nitrophenol  was  detected  at  7.9  ug/L.  Both  were  estimated 
results  less  than  five  times  the  detection  limit.  Results  for  semivolatiie  organic 
compounds  are  not  presented  graphically. 
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Don  Julio  Creek 


Don  Julio  Creek,  located  on  the  west  side  of  the  base,  begins  as  two 
unpaved  branches  west  of  Buildings  772  and  779.  The  branches  converge  north  of 
Shelter  Road  and  from  this  point  the  creek  flows  generally  to  the  west  towards  Patrol 
Road.  The  creek  is  routed  around  two  holding  ponds  (Potential  Release  Location 
[PRL]  51).  North  of  the  holding  ponds,  Don  Julio  Creek  flows  to  the  west  and  exits  the 
west-central  portion  of  McClellan  AFB  east  of  Raley  Boulevard.  Surface  water  samples 
were  collected  from  locations  WS5,  WS6,  and  WS7.  The  course  of  the  creek  and 
sampling  locations  are  shown  in  Plate  I. 

4. 1.3.1  Metals 

TJie  portion  of  Don  Julio  Creek  studied  for  this  investigation  originates 
well  within  base  boundaries.  Unlike  Robla  and  Magpie  Creeks,  it  does  not  have  a 
datum  point  where  the  creek  enters  the  base  from  the  east.  Location  WS6  is  the  initial 
sample  point  and  will  not  be  referred  to  as  a  datum  point  for  the  metals  evaluation. 
Metals  analyses  were  performed  on  samples  from  locations  WS6  and  WS7.  Barium, 
copper,  lead,  nickel,  vanadium,  and  zinc  were  detected  in  Don  Julio  Creek  samples; 
graphs  of  concentration  changes  for  these  metals  are  presented  in  Figure  4-3. 

The  total  and  dissolved  barium  concentrations  at  the  initial  .sample  point 
are  0.17  and  0.047  mg/L,  re.spectively.  Total  and  dissolved  barium  concentrations 
decrease  along  Don  Julio  Creek  from  the  initial  sample  point  to  the  exit  point. 

The  total  and  dissolved  copper  concentrations  at  the  initial  sample  point 
are  0.055  and  0.01  mg/L,  respectively.  The  total  copper  concentration  decreases  along 
Don  Julio  Creek  from  the  initial  sample  point  to  the  exit  point.  Dissolved  copper  was 
not  detected  at  the  exit  point. 

The  total  and  dissolved  lead  concentrations  at  the  initial  sample  point  are 
0.072  and  0.004  mg/L  respectively.  The  total  lead  concentration  decreases  along  Don 
Julio  Creek  to  the  exit  point.  Dissolved  lead  was  not  detected  at  the  exit  point. 

The  total  and  dissolved  nickel  concentrations  at  the  initial  sample  point 
are  0.28  and  0.22  mg/L  respectively.  Nickel  was  not  detected  at  the  exit  point. 
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Figure  4-3.  Conc«ntratlon  Graphs  of  Dstsctsd  Metals  In 
Don  Julio  Creek  Surface  Water  Samples,  McClellan  AFB. 
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Figure  4*3(Continu«d).  Concentration  Graphs  of  Detected  Metals  In 
Don  Julio  Creek  Surface  Water  Samples,  McClellan  AFB. 
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Vanadium  was  only  detected  at  the  initial  sample  point.  The  initial 
sample  point  concentration  was  0.019  mg/L  (total).  Dissolved  vanadium  was  not 
detected  at  either  sample  location. 

Total  and  dissolved  zinc  were  detected  at  the  initial  sample  location; 
however,  these  results  are  qualified  due  to  laboratory  contamination.  The  total  and 
dissolved  zinc  concentrations  at  the  exit  point  are  0.043  and  0.039  mg/L,  respectively. 

4. 1.3.2  Total  Petroleum  Hydrocarbons  and  Oil/Grease 

Don  Julio  Creek  receives  runoff  from  OU  C.  To  determine  if  petroleum 
products  are  present  in  the  surface  runoff,  surface  water  samples  from  locations  WS5 
and  WS6  were  analyzed  for  total  petroleum  hydrocarbons  and  total  recoverable  oil  and 
grease. 


Total  petroleum  hydrocarbons  were  detected  at  both  locations  WS5  and 
WS6  at  concentrations  of  5.4  and  6.0  mg/L,  respectively.  Total  recoverable  oil  and 
grease  was  detected  at  WS5  at  a  concentration  of  5.2  mg/L  and  at  WS6  at  7.7  mg/L. 
The  detection  limits  for  both  petroleum  hydrocarbons  and  oil  and  grease  are  2.0  mg/L. 
Results  for  total  petroleum  hydrocarbons  and  oil  and  grease  are  not  show'n  graphically. 

4. 1.3.3  Volatile  Organic  Compounds 

Acetone  was  detected  in  samples  from  both  the  initial  sample  point  and 
the  exit  point.  All  acetone  results  are  qualified  due  to  laboratory  contamination. 

Results  for  volatile  organic  compounds  are  not  presented  graphically. 

4.1.3.4  Semivolatile  Organic  Compounds 

Bis(2-ethylhexyl)phthalate  was  detected  at  the  exit  point;  however,  the 
result  was  qualified  due  to  laboratory  contamination.  Results  for  semivolatile  organic 
compounds  are  not  presented  graphically. 

4.1.4  Magpie  Creek 

Magpie  Creek  enters  the  southeast  side  of  McClellan  AFB  near  OU  A  and 
flows  generally  to  the  west  across  McClellan  AFB.  Much  of  Magpie  Creek  has  been 
channelized,  and  a  portion  of  it  has  been  routed  through  culverts  beneath  the  southern 
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end  of  the  runway.  Magpie  Creek  is  unpaved  west  of  Patrol  Road  and  exits  McClellan 
AFB  approximately  650  feet  east  of  Raley  Boulevard.  The  course  of  Magpie  Creek  and 
the  seven  sampling  locations  along  it  are  shown  in  Plate  1. 

4. 1.4.1  Metals 


Barium,  chromium,  copper,  lead,  vanadium,  and  zinc  were  detected  in 
Magpie  Creek  samples.  Concentration  graphs  for  these  metals  are  presented  in  Figure 
4-4. 


The  datum  point  concentrations  for  total  and  dissolved  barium  are  0.068 
and  0.059  mg/L,  respectively.  Barium  concentrations  decrease  slightly  from  the  datum 
point  to  WSll.  From  WS12  to  the  exit  point,  barium  concentrations  increase. 

Total  chromium  was  only  detected  at  location  WS13.  The  concentration 
detected  at  WS13  is  equal  to  the  detection  limit  of  0.007  mg/L.  Dissolved  chromium 
was  not  detected  in  any  surface  water  samples  collected  from  Magpie  Creek. 

The  total  copper  concentration  at  the  datum  point  is  0.008  mg/L. 
Dissolved  copper  was  not  detected  at  the  datum  point.  Copper  concentrations  increase 
slightly  aiong  Magpie  Cieek  to  location  WSIO.  From  WSIO  to  the  exit  point,  copper 
concentrations  decrease.  Copper  was  not  detected  at  the  exit  point. 

Total  lead  was  detected  at  all  sample  locations  along  Magpie  Creek. 
Dissolved  lead  was  detected  only  at  location  WSIO.  Lead  results  from  sample  locations 
WS09,  WSIO,  WS12,  and  WS13  were  qualified,  and  are  not  shown  in  the  graph.  Total 
lead  concentrations  at  the  datum  point  and  the  exit  point  are  identical. 

The  total  vanadium  concentration  at  the  datum  point  is  0.008  mg/L; 
dissolved  vanadium  was  not  detected.  Total  vanadium  concentrations  increase  slightly 
along  Magpie  Creek  from  the  datum  point  to  the  exit  point,  except  for  locations  WS9 
and  WSll  where  vanadium  was  not  detected.  Dissolved  vanadium  was  detected  only  at 
WS12  and  the  exit  point.  The  exit  point  concentration  for  both  total  and  dissolved 
vanadium  is  0.009  mg/L. 

The  datum  point  concentrations  for  total  and  dissolved  zinc  are  0.35  and 
0.3  mg/L,  respectively.  Zinc  concentrations  decrease  along  Magpie  Creek  from  the 
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Figure  4<4.  Concantretlon  Graphs  of  Detected  Metals  in 
Magpie  Creek  Surface  Water  Sampies,  McClellan  AFB. 
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datum  point  concentration  to  the  exit  point.  Zinc  concentrations  from  the  datum  point 
were  the  highest  concentrations  detected  in  Magpie  Creek  samples.  The  results  from 
location  WSll  were  qualified  due  to  laboratory  contamination. 

4. 1.4.2  Total  Petroleum  Hydrocarbons  and  Oil/Grease 

Surface  water  samples  from  locations  WS12,  WS13,  and  WS14  were 
analyzed  for  total  petroleum  hydrocarbons  and  total  recoverable  oil  and  grease  to 
determine  if  petroleum  hydrocarbons  are  present  along  that  portion  of  Magpie  Creek. 

Total  petroleum  hydrocarbons  and  oil  and  grease  were  detected  at  location 
WS13  at  concentrations  of  3.5  and  4.0  mg/L,  respectively.  The  detection  limits  for  both 
petroleum  hydrocarbons  and  oil  and  grease  are  2.0  mg/L.  Total  petroleum 
hydrocarbons  and  oil  and  grease  concentrations  for  water  samples  from  Magpie  Creek 
are  not  shown  graphically. 

4. 1.4.3  Volatile  Organic  Compounds 

Acetone  was  detected  in  surface  water  samples  from  all  Magpie  Creek 
locations.  However,  all  acetone  results  are  qualified  due  to  laboratory  contamination. 
These  results  are  not  presented  graphically. 


4.1.4.4  Semivolatile  Organic  Compounds 

Bis(2-ethylhexyl)phthalate  and  4-nitrophenol  were  detected  in  field 
duplicate  sample  WS9.  Bis(2-ethylhexyl)phthalate  was  also  detected  in  surface  water 
samples  from  locations  WS8,  WSll,and  WS13;  4-nitrophenol  was  also  detected  in 
samples  collected  from  locations  WS9,  WSIO,  and  WSll.  All  bis(2-ethylhexyl)phthalate 
results  were  qualified  due  to  laboratory  contamination.  All  4-nitrophenol  results  were 
estimated  (less  than  five  times  the  detection  limit).  Phenol  was  detected  at  location 
WSIO.  This  was  also  an  estimated  result  less  than  five  times  the  detection  limit.  These 
results  are  not  presented  graphically. 

4. 1.4.5  Radioactivity 

Sample  location  WSll  was  selected  for  radioactivity  analysis  because  it  is 
located  on  Magpie  Creek  approximately  200  feet  downstream  from  PRL  32.  Potential 
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Release  Location  32  (PRL  32)  was  reportedly  a  low-level  radioactive  and  hazardous 
waste  storage  site.  TTiere  is  no  evidence  that  any  runoff  from  PRL  32  has  the  potential 
to  carry  radioactive  materials  to  Magpie  Creek.  However,  samples  were  taken  to 
evaluate  the  potential. 

Surface  water  samples  collected  from  WSll  show  detectable  levels  of  beta 
and  gamma  radioactivity.  The  highest  gross  beta  activity  is  3.4  picocuries  per  liter 
(pCi/L).  No  standards  are  available  for  gross  beta  emissions.  The  beta  activity  would 
need  to  be  speciated  in  order  to  make  a  comparison  to  any  standards. 

Gamma  radioactivity  detected  was  attributed  to  potassium-40  at  179.84 
pCi/L  and  actinium-228  at  21.42  pCi/L.  The  State  of  California  and  the  federal 
Nuclear  Regulatory  Commission  have  established  standards  of  maximum  radioactivity  in 
effluents  to  unrestricted  areas  (10  Code  of  Federal  Regulations  [CFR]  20.105:  and 
California  Code  of  Regulations  [CAC],  Title  17,  Section  30355).  No  standard  is  listed 
for  potassium-40.  The  standard  for  soluble  and  insoluble  actinium-228  is  90,000  pCi/L. 
Radiation  levels  for  actinium  228  detected  in  samples  are  well  below  the  radioactive 
effluent  standards.  Both  potassium-40  and  actinium-228  are  naturally-occurring  radio¬ 
isotopes  and  may  be  present  in  surface  water  as  a  result  of  dissolution  of  natural 
minerals. 


4.1.5  Storm  Drainage  South 

Storm  Drainage  South  (SDS)  receives  a  majority  of  the  runoff  from  the 
southern  portion  of  the  base.  Storm  Drainage  South  begins  as  an  unpaved  drainage 
west  of  Building  410.  Surface  water  flows  generally  to  the  southwest  towards  a  storm 
drainage  line  and  culvert  on  "AK"  Street.  A  major  exit  point  for  surface  water  from  the 
southern  portion  of  the  base  is  at  the  intersection  of  "AK"  Street  and  Kilzer  Avenue. 
Surface  water  samples  were  to  be  collected  from  locations  WS22  and  WS23;  however, 
there  was  an  insufficient  amount  of  water  to  collect  a  sample  from  location  WS22. 
Samples  were  only  collected  from  location  WS23,  shown  in  Plate  1,  at  the  intersection  of 
"AK"  Street  and  Kilzer  Avenue. 

4. 1.5.1  Metals 

Barium,  chromium,  copper,  vanadium,  and  zinc  were  detected  in  SDS 
samples.  Total  and  dissolved  barium  were  detected  at  0.1  and  0.11  mg/L,  respectively. 
Dissolved  chromium  was  detected  at  0.009  mg/L,  which  is  only  slightly  above  the 
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detection  limit  of  0.007  mg/L.  Total  chromium  was  not  detected.  Total  copper  and 
dissolved  copper  were  detected  at  0.012  and  0.008  mg/L,  respectively.  Both  total  and 
dissolved  vanadium  were  detected  at  a  concentration  of  0.009  mg/L.  Total  and 
dissolved  zinc  were  detected  at  0.051  and  0.059  mg/L,  respectively.  The  dissolved 
concentration  is  greater  than  the  total;  however,  the  results  are  within  the  range  of  error 
for  the  analytical  method.  Because  samples  were  collected  from  only  one  location,  the 
metals  data  are  not  presented  graphically. 

4. 1.5.2  Volatile  Organic  Compounds 

Acetone  was  detected  in  samples  from  WS23;  however,  all  acetone  results 
are  qualified  due  to  laboratory  contamination. 

4.1.6  Holding  Ponds 

Two  holding  ponds  for  treated  industrial  wastewater  were  sampled  as  part 
of  the  surface  water  investigation.  The  ponds  are  located  in  OU  C  and  are  identified  as 
Potential  Release  Location  (PRL)  51.  Samples  from  location  WS24  were  taken  in  the 
larger  earth-lined  pond  on  the  west,  and  samples  from  location  WS25  were  taken  in  the 
smaller  cement-lined  pond  on  the  east.  The  ponds  and  sampling  locations  are  shown  in 
Plate  1. 

4. 1.6.1  Metals 

Barium,  chromium,  copper,  lead,  nickel,  vanadium,  and  zinc  were  detected 
in  surface  water  samples  from  location  WS24.  Total  and  dissolved  barium  were 
detected  at  0.053  and  0.044  mg/L,  respectively.  Total  chromium  and  total  copper  were 
detected  at  0.017  and  0.009  mg/L,  respectively.  Dissolved  chromium  and  copper  were 
not  detected.  Total  and  dissolved  lead  were  detected;  however,  the  results  are  qualified 
due  to  reagent  blank  contamination.  Total  nickel  was  detected  at  0.032  mg/L  and 
dissolved  nickel  was  detected  at  0.031  mg/L.  Total  and  dissolved  vanadium  were 
detected  at  0.014  and  0.013  mg/L,  respectively.  Total  and  dissolved  zinc  were  both 
detected  at  0.02  mg/L. 

Barium,  chromium,  copper,  lead,  nickel,  and  zinc  were  detected  in  surface 
water  samples  from  location  WS25.  The  total  and  dissolved  barium  concentrations  are 
0.048  and  0.045  mg/L,  respectively.  Total  chromium  was  detected  at  0.039  mg/L  and 
dissolved  chromium  was  detected  at  0.009  mg/L.  The  total  and  dissolved  copper 
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concentrations  are  0.01  and  0.04  mg/L,  respectively.  Total  and  dissolved  lead  were 
detected;  however,  the  results  are  qualified  due  to  reagent  blank  contamination.  Total 
nickel  was  detected  at  0.027  mg/L  and  dissolved  nickel  was  detected  at  0.026  mg/L. 
Total  zinc  was  detected  at  0.019  mg/L  and  dissolved  zinc  was  detected  at  0.029  mg/L. 
As  previously  discussed,  dissolved  concentrations  are  expected  to  be  less  than  total 
concentrations.  The  zinc  results  for  location  WS25  are  within  the  range  of  error  for  the 
analytical  method. 

4. 1.6.2  Volatile  Organic  Compounds 

Acetone  was  detected  in  samples  from  both  locations,  WS24  and  WS25. 

All  acetone  results  are  qualified  due  to  laboratory  contamination. 

4.1.6.3  Semivolatile  Organic  Compounds 

Bis(2-ethylhexyl)phthalate  was  detected  in  samples  from  locations,  WS24 
and  'WS25.  The  results  are  qualified  due  to  reagent  blank  contamination. 

4.1.7  Aeration  Lagoons 

Two  aeration  lagoons  located  west  of  the  industrial  waste  treatment  plant 
were  sampled  as  part  of  the  surface  water  investigation.  TTie  lagoons  are  located  in  OU 
C  and  are  identified  as  PRL  60.  TTie  lagoons  are  currently  being  used  to  divert  and 
aerate  Magpie  Creek  water  before  it  exits  from  McClellan  AFB.  Surface  water  samples 
were  collected  from  locations  'WS26  and  WS27.  Sampling  locations  are  shown  in  Plate 
1. 


4.1.7.1  Metals 

Barium,  lead,  vanadium,  and  zinc  were  detected  at  location  WS26.  Total 
and  dissolved  barium  were  detected  at  0.079  and  0.072  mg/L,  respectively.  Total  lead 
was  detected;  however,  the  result  was  qualified  due  to  reagent  blank  contamination. 
Total  and  dissolved  vanadium  were  detected  at  0.009  and  0.008  mg/L,  respectively. 

Total  zinc  was  detected  at  0.03 1  mg/L  and  dissolved  zinc  was  detected  at  0.02  mg/L 

Barium,  copper,  lead,  and  zinc  were  detected  at  location  WS27.  Total  and 
dissolved  barium  were  detected  at  0.083  and  0.074  mg/L  respectively.  Total  copper  was 
detected  at  0.009  mg/L;  dissolved  copper  was  not  detected.  Total  lead  was  detected. 
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however,  the  result  was  qualified  due  to  laboratory  contamination.  Total  and  dissolved 
zinc  were  detected  at  0.052  and  0.044  mg/L,  respectively. 

4.1.7.2  Volatile  Organic  Compounds 

Acetone  was  detected  at  location  WS27.  All  acetone  results  are  qualified 
due  to  laboratory  contamination. 

4. 1.7.3  Semivolatile  Organic  Compounds 

Bis(2-ethylhexyl)phthalate  was  detected  at  both  locations  WS26  and  WS27. 
The  results  were  qualified  due  to  reagent  blank  contamination. 

4.1.8  Additional  Sample  Locations 

Two  additional  locations  were  sampled  as  part  of  the  surface  water 
investigation  (WS20  and  WS21).  Sampling  station  WS20  is  located  within  Site  P5.  Site 
P5  is  an  unpaved  ditch,  located  north  of  Building  475  in  OU  A.  TTie  ditch  is 
approximately  4  feet  deep  and  drains  into  Magpie  Creek.  Sampling  Station  WS21  is 
located  in  the  unpaved  portion  of  the  drainage  ditch  that  parallels  Lang  Avenue  south  of 
Water  Tower  #769.  Runoff  from  this  drainage  also  flows  into  Magpie  Creek. 

4. 1.8.1  Metals 

Barium,  copper,  lead,  and  zinc  were  detected  in  surface  water  samples 
collected  from  location  WS20.  Total  and  dissolved  barium  were  detected  at  0.040  and 
0.033  mg/L,  respectively.  Total  copper  was  detected  at  0.013  mg/L  and  dissolved 
copper  was  detected  at  0.012  mg/L.  Total  lead  was  detected  at  0.006  mg/L;  dissolved 
lead  was  not  detected.  Total  and  dissolved  zinc  were  detected  at  0.037  and  0.022  mg/L, 
respectively. 


Barium,  cadmium,  chromium,  copper,  lead,  and  zinc  were  detected  at 
location  WS21.  Total  and  dissolved  barium  were  detected  at  0.042  and  0.027  mg/L, 
respectively.  Total  cadmium  and  total  chromium  were  detected  at  0.006  and  0.008 
mg/L,  respectively;  dissolved  cadmium  and  dissolved  chromium  were  not  detected. 
Total  copper  was  detected  at  0.026  mg/L  and  dissolved  copper  was  detected  at  0.01 
mg/L.  Total  and  dissolved  lead  were  detected  at  0.057  and  0.004  mg/L,  respectively, 
Total  zinc  was  detected  at  0.14  mg/L  and  dissolved  zinc  was  detected  at  0.07  mg/L 
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4. 1.8.2  Volatile  Organic  Compounds 

Acetone  was  detected  at  locations  WS20  and  WS21.  All  acetone  results 
are  qualified  due  to  suspected  laboratory  contamination. 

4.2  Stream  Sediment  Results 

Stream  sediment  samples  were  analyzed  by  several  methods  to  detect 
different  target  analytes.  The  analytical  methods  and  total  number  of  sediment  analyses 
performed  are  listed  in  Table  3-2  located  on  page  3-4.  All  analytes  detected  in  stream 
sediment  samples  at  or  above  laboratory  detection  limits  are  listed  in  Table  4-2  located 
on  page  4-75  except  for  radioactive  analysis.  Analytes  are  listed  according  to  the 
analytical  method.  Under  each  analytical  method,  the  sample  locations  are  listed  nume¬ 
rically  along  with  the  sample  identification.  Concentrations  are  given  in  ppm  or 
milligrams  per  kilogram  (mg/kg)  for  all  analyses  except  volatile  and  semivolatile 
organics.  Concentrations  for  volatile  and  semivolatile  organics  are  given  in  ppb  or 
micrograms  per  kilogram  (ug/kg). 

Samples  for  radioactive  analysis  were  collected  from  one  location  on 
Magpie  Creek.  The  results  are  not  listed  in  Table  4-2,  but  are  presented  in  the  Magpie 
Creek  discussion. 

The  majority  of  analytes  detected  at  or  above  laboratory  detection  limits 
are  inorganic  or  metal  cations.  Anal)'tical  screening  for  metals  was  performed  on  stream 
sediment  samples  from  19  locations.  In  addition,  mercury  and  total  cyanide  were 
analyzed  for  by  ion-specific  methods.  Metals  were  detected  in  all  sediment  samples 
analyzed.  Total  cyanide  was  detected  in  samples  from  five  locations.  Samples  from  five 
locations  were  analyzed  for  oil  and  grease  and  total  petroleum  hydrocarbons.  Samples 
from  four  locations  had  detectable  concentrations  of  both  oil  and  grease  and  total 
petroleum  hydrocarbons.  Volatile  and  semivolatile  organics  were  analyzed  for  at  19 
sample  locations.  Seven  volatile  organic  compounds  and  eight  semivolatile  organic 
compounds  were  detected.  Sediment  samples  collected  from  Magpie  Creek  for 
radioactive  analysis  were  analyzed  for  gross  alpha,  gross  beta,  and  gamma  radioactivity. 
Gross  alpha,  gross  beta,  and  gamma  radioactivity  were  detected. 

Each  creek/drainage  is  discussed  separately  beginning  with  Robla  Creek. 
Metals  are  discussed  first.  The  metals  of  concern  are  the  same  as  those  listed  in  the 
surface  water  discussion  under  Section  4.1.  Concentration  graphs  of  detected  metals  are 
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presented  for  Robla,  Don  Julio,  and  Magpie  creeks.  Metal  concentrationc  for  surface 
scrapes  are  indicated  by  separate  symbols  on  the  graphs.  At  some  locations,  sediment 
samples  were  collected  by  hand  auger  at  three  depths  in  the  stream  bed.  The  depths  of 
hand  auger  samples  are  also  indicated  by  separate  symbols  on  the  graphs.  In  the  metals 
discussion,  the  0-1  foot,  1-2  foot,  and  2-3  foot  hand  auger  depths  will  be  referred  to  as 
shallow,  middle,  and  deep  samples,  respectively. 

Field  duplicate  data  are  not  plotted.  If  an  analyte  was  not  detected  at  a 
particular  .sample  location,  the  concentration  at  the  location  is  shown  at  the  detection 
limit  on  the  graph,  and  the  location  is  discussed  in  the  text.  If  an  analyte  was  not 
detected  at  any  sample  locations  or  depths  within  a  creek  or  drainage,  it  is  not 
presented  graphically.  The  graphs  are  oriented  with  the  initial  datum  point  to  the  east, 
on  the  left  side  of  the  graph,  and  the  exit  point  to  the  west,  on  the  right  side  of  the 
graph. 


Following  the  metals  evaluation,  total  cyanide,  total  petroleum 
hydrocarbon,  oil  and  grease,  and  volatile  and  semivolatile  organic  compound  results  are 
discu.s.sed  for  each  creek/drainage.  Results  from  additional  sample  locations  that  are 
not  part  of  a  major  creek  or  drainage  are  presented  last. 

4.2.1  Robla  Creek 

Stream  sediment  samples  were  collected  at  three  locations  along  Robla 
Creek.  A  surface  scrape  sample  was  collected  at  location  WSl  and  is  defined  as  the 
datum  point.  Samples  were  collected  and  analyzed  from  three  depths  at  WS2  and  WS3. 
The  course  of  the  creek  and  sampling  locations  are  shown  in  Plate  1. 

4.2. 1.1  Metals 

Barium,  beryllium,  chromium,  cobalt,  copper,  nickel,  vanadium,  and  zinc 
were  detected  in  Robla  Creek  samples.  Concentration  changes  for  these  metals  in 
samples  taken  along  the  creek  are  presented  graphically  in  Figure  4-5. 

Barium  was  detected  at  28.0  mg/kg  at  the  datum  point.  Barium  concen¬ 
trations  in  the  shallow  and  mid-level  samples  increase  along  Robla  Creek  from 
WS2  to  the  exit  point.  Barium  concentrations  in  the  deep  samples  decrease  along  Robla 
Creek  from  WS2  to  the  exit  point. 
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Figure  4-5.  Concentration  Graphs  of  Detected  Metals  in 
Robla  Creek  Stream  Sediment  Samples,  McClellan  AFB. 
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Figure  4-5(Continued).  Concentration  Graphs  of  Detected  Metais  in 
Robla  Creek  Stream  Sediment  Samples,  McClellan  AFB. 
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Figure  4-5(Contlnued).  Concentration  Graphs  of  Detected  Metals  in 
Robla  Creek  Stream  Sediment  Samples,  McClellan  AFB. 


Chromium  was  detected  at  the  datum  point  at  7.9  mg/kg.  Chromium 
concentrations  increase  in  the  shallow  and  mid-level  samples  toward  the  exit  point,  and 
decrease  in  the  deep  sample  along  Robla  Creek. 

Cobalt,  copper,  and  nickel  each  had  similar  distribution  patterns.  At  the 
datum  point,  cobalt  was  detected  at  2.9  mg/kg.  copper  at  3.7  mg/kg,  and  nickel  at  4.8 
mg/kg.  The  shallow  depth  sample  for  cobalt,  copper,  and  nickel  increased  toward  the 
e.xit  point.  Mid-level  sample  results  indicate  cobalt  and  nickel  increase  slightly,  while 
copper  results  decreased.  The  deep-sample  concentrations  decrease  for  all  three  metals 
from  WS2  to  the  e.xit  point. 

Vanadium  w'as  detected  at  7.5  mg/kg  at  the  datum  point.  Shallow  and 
mid-level  samples  indicate  an  increase  in  vanadium  levels  toward  the  exit  point. 
Vanadium  concentrations  in  the  deep  sample  decrease,  with  increased  distance  from  the 
datum  point. 


Zinc  was  detected  at  37.0  mg/kg  at  the  datum  point.  Zinc  was  detected  at 
higher  concentration  for  shallow,  middle,  and  deep  samples  at  WS2  than  the  datum 
point.  Zinc  concentrations  decrease  in  all  three  depths  at  WS3,  the  exit  point  for  Robla 
Creek. 

4.2. 1.2  Volatile  Organic  Compounds 

Methylene  chloride  was  detected  in  all  sediment  samples  taken  from  Robla 
Creek.  However,  all  results  are  qualified  due  to  reagent  blank  contamination  with 
methylene  chloride.  Volatile  organic  compounds  are  not  presented  graphically. 

4.2. 1.3  Semivolatile  Organic  Compounds 

Bis(2-ethylhexyl)phthalate  was  the  only  U.S.  EPA  Method  8270  analyte 
identified  in  Robla  Creek  sediment  samples.  This  compound  is  qualified  due  to 
probable  laboratory  contamination. 

4JJ  Storm  Drainage  North 

Stream  sediment  was  collected  from  one  location  along  Storm  Drainage 
North  (SDN).  Two  locations,  WS15  and  WS19,  had  been  selected  for  stream  sediment 
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sampling;  however,  WS19  had  an  insufficient  amount  of  sediment  to  sample.  Therefore, 
only  WS15  will  be  discussed  in  this  section.  A  surface  scrape  sample  was  collected  from, 
location  WS15.  The  SDN  and  its  sampling  locations  are  shown  in  Plate  1. 

4.22.1  Metals 

Barium  was  identified  at  51.0  mg/kg  at  WS15.  Beryllium  was  identified  at 
0.18  mg/kg.  Cadmium  was  identified  at  n  SQ  mg/kg.  Chromium  was  detected  at  15.0 
mg/kg.  Cobalt  was  detected  at  4.9  mg/kg.  Copper  was  detected  at  14.0  mg/kg.  Nickel 
was  detected  at  16.0  mg/kg.  Lead  was  detected  at  65.0  mg/kg,  and  zinc  was  detected  at 
150.0  mg/kg. 

4.2.2.2  Total  Cyanide 

Total  cyanide  was  only  identified  in  the  field  duplicate  of  WS15  at  a 
concentration  of  5.0  mg/kg,  which  is  equal  to  the  detection  limit.  Cyanide  was  not 
detected  in  the  normal  sample.  The  presence  of  cyanide  at  the  detection  limit  in  the 
field  duplicate  suggests  that  the  analyte  is  present  in  both  samples  but  is  just  below 
detection  in  the  normal  sample. 

4.2.2.3  Semivolatile  Organic  Compounds 

Stream  sediment  samples  from  location  WS15  and  its  field  duplicate  were 
analyzed  for  semivolatile  organic  compounds.  The  following  compounds  were  estimated 
results  identified  at  less  than  five  times  the  detection  limit:  benzo(a)pyrene, 
benzo(g,h,i)perylene,  benzo(k)fluoranthene,  chrysene,  di-n-butylphthalate,  and 
phenanthrene.  Four  additional  compounds  were  detected  at  the  indicated  levels:  bis(2- 
ethylhexyljphthalate  at  1300  ug/kg,  butylbenzylphthalate  at  1100  ug/kg,  fluoranthene  at 
590  ug/kg,  and  pyrene  at  930  ug/kg.  These  results  are  not  presented  graphically. 


4.2.3  Don  Julio  Creek 

Stream  sediment  samples  were  collected  from  four  locations  on  Don  Julio 
Creek;  WS4,  WS5,  WS6,  and  WS7.  Shallow,  middle,  and  deep  samples  were  taken  at  all 
sample  sites.  Sampling  station  WS4  is  defined  as  the  datum  point  for  sediment 
sampling,  and  WS7  is  the  exit  point.  Sampling  locations  on  Don  Julio  Creek  are  shown 
in  Plate  1. 
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Metals 


Arsenic,  barium,  beryllium,  cadmium,  chromium,  cobalt,  copper,  lead, 
nickel,  vanadium,  and  zinc  were  detected.  Concentration  graphs  for  these  metals  are 
presented  in  Figure  4-6. 

Arsenic  was  not  detected  at  the  datum  or  at  the  exit  point  at  any  depth. 

At  WS5.  arsenic  was  detected  in  the  middle  and  deep  samples  near  the  detection  limit. 
At  WS6,  arsenic  was  detected  near  the  detection  limit  in  the  deep  sample  only. 

Barium  was  detected  in  all  sediment  samples  collected  from  Don  Julio 
Creek.  Barium  concentrations  at  all  three  sample  depths  increase  from  the  datum  point 
to  the  exit  point.  Barium  concentrations  at  the  exit  point  are  72.0  mg/kg,  101.0  mg/kg, 
and  120.0  mg/kg  for  shallow,  middle,  and  deep  samples,  respectively. 

Beryllium  was  detected  at  all  three  depths  and  at  all  sample  locations 
along  Don  Julio  Creek.  Beryllium  concentrations  generally  increase  with  depth. 
Beryllium  levels  in  the  shallow  sample  were  0.26  mg/kg  for  both  the  datum  point  and 
the  exit  point.  Beryllium  concentrations  in  mid-level  handauger  samples  increase  from 
the  datum  point  to  the  exit  point. 

Cadmium  concentrations  in  shallow  samples  increase  from  below  the 
detection  limit  at  the  datum  point  to  a  peak  concentration  of  0.75  mg/kg  at  location 
WS5.  Where  Don  Julio  Creek  exits  the  base,  cadmium  was  detected  at  Figure  4-6  (page 
1  of  4)  0.63  mg/kg  in  the  shallow  .sample.  Cadmium  was  not  detected  in  any  mid-level 
samples.  Cadmium  was  detected  in  only  one  deep  sample  (WS6)  at  a  concentration  of 
0.4  mg/kg. 

Chromium  was  detected  at  all  three  depths  and  at  all  sample  locations 
along  Don  Julio  Creek.  Chromium  levels  at  all  sample  depths  increase  from  the  datum 
point  to  the  exit  point.  Chromium  was  detected  at  the  exit  point  in  shallow  sediment  at 
18.0  mg/kg,  in  mid-depth  sediment  at  22.0  mg/kg,  and  in  deep  sediment  at  32.0  mg/kg. 

Cobalt  concentrations  for  all  sample  depths  increase  from  the  datum  point 
to  the  exit  point  along  Don  Julio  Creek.  Concentrations  are  highest  for  the  middle  and 
deep  samples.  Cobalt  concentrations  at  the  exit  point  are  6.1  mg/kg  in  the  shallow 
sample  and  8.4  mg/kg  for  both  the  middle  and  deep  samples. 
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Figure  4<6.  Concentration  Graphs  of  Detected  Metals  In 
Don  Julio  Creek  Stream  Sediment  Samples,  McClellan  AFB. 
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Figure  4-6(Continued).  Concentration  Graphs  of  Detected  Metals  in 
Don  Julio  Creek  Stream  Sediment  Samples,  McClellan  AFB. 
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Figure  4-6(Continued).  Concentration  Graphs  of  Detected  Metals  in 
Don  Julio  Creek  Stream  Sediment  Samples,  McClellan  AFB. 
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The  distribution  of  copper  in  samples  along  Don  Julio  Creek  was  similar 
for  all  three  sample  depths.  At  the  datum  point,  copper  was  detected  in  shallow 
sediment  at  4.7  mg/kg,  in  mid-depth  sediment  at  5.6  mg/kg,  and  in  deep  sediment  at  5.1 
mg/kg.  Copper  concentrations  increase  at  WS5  to  approximately  15  mg/kg  for  all 
depths.  From  WS5  to  WS6  copper  levels  decrease.  From  WS6  to  the  exit  point  copper 
levels  remain  approximately  the  same  for  middle  and  deep  sediment,  but  increase  by  a 
factor  of  two  in  the  shallow  sediment  sample. 

Lead  was  not  detected  at  the  datum  point  at  any  depth.  Lead  in  shallow 
sediment  samples  increase  steadily  along  the  creek  to  a  maximum  of  35.0  mg/kg  at  the 
exit  point.  Lead  was  not  detected  in  middle  and  deep  samples  at  any  location  except 
WS7,  the  exit  point. 

Nickel  was  detected  in  shallow,  middle,  and  deep  sediment  samples  from 
all  locations  along  Don  Julio  Creek.  Nickel  levels  increase  from  the  datum  point  to  the 
exit  point  for  all  sample  depths.  Concentrations  generally  increase  with  depth.  The  exit 
point  concentrations  are  13.0  mg/kg,  19.0  mg/kg,  and  27.0  mg/kg  for  shallow,  middle, 
and  deep  samples,  respectively. 

Vanadium  was  detected  at  all  three  depths  at  each  sample  location. 
Shallow  and  mid-depth  vanadium  levels  are  approximately  constant  from  the  datum 
point  to  the  exit  point.  Vanadium  concentrations  in  the  deep  samples  increase  from  the 
datum  point  and  reach  a  peak  concentration  of  70  mg/kg  at  WSb.  From  WS6  to  the 
exit  point  at  WS7,  the  vanadium  concentration  decreases  by  about  60  percent  in  the 
deep  zone. 


Zinc  was  detected  at  all  three  sample  depths  at  each  sample  location.  A 
peak  concentration  of  170.0  mg/kg  was  detected  in  the  shallow  sample  from  location 
WS5.  Zinc  concentrations  show  an  overall  increase  from  the  datum  point  to  the  exit 
point,  but  concentrations  in  the  shallow  samples  decrease  from  WS5  to  WS6.  Zinc 
concentrations  at  the  exit  point  at  52.0  mg/kg,  24.0  mg/kg,  and  36.0  mg/kg  for  the 
shallow,  middle,  and  deep  samples,  respectively. 

4.2.3,2  Total  Cyanide 

Total  cyanide  was  detected  at  WS6  in  shallow,  middle,  and  deep  sediment 
samples.  The  shallow  and  deep  samples  had  cyanide  levels  of  6.0  mg/kg,  and  the  mid¬ 
depth  sample  had  cyanide  detected  at  8.0  mg/kg. 
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Stream  sediment  samples  from  locations  WS5  and  WS6  were  analyzed  for 
total  petroleum  hydrocarbons  and  total  recoverable  oil  and  grease.  Hand  auger  samples 
were  collected  at  three  depths  from  both  locations. 

Total  petroleum  hydrocarbons  were  detected  in  the  shallow  sample  at 
locations  WS5  and  WS6  at  concentrations  of  470  mg/kg  and  400  mg/kg,  respectively. 
Total  petroleum  hydrocarbons  were  not  detected  in  the  middle  or  deep  samples. 

Total  recoverable  oil  and  grease  in  the  shallow  sample  at  WS5  was  870 
ing/kg.  No  method  analytes  were  detected  in  the  middle  or  deep  samples.  Oil  and 
grease  was  detected  at  location  WS6  in  the  shallow  sample  at  590  mg/kg.  However,  this 
result  is  qualified  due  to  poor  field  duplicate  precision.  Oil  and  grease  were  detected  in 
middle  and  deep  samples  at  WS6.  The  mid-depth  concentration  is  200.0  mg/kg  and  the 
concentration  in  the  deep  sample  is  300  mg/kg.  Total  petroleum  hydrocarbons  and 
recoverable  oil  and  grease  concentrations  are  not  shown  graphically. 

4.2.3.4  Volatile  Organic  Compounds 

Toluene  was  identified  at  the  exit  point  (location  WS7)  in  the  shallow 
sediment  sample.  Dichlorodifluoromethane  was  identified  at  location  WS4  in  the  mid¬ 
level  and  deep  sediment  samples  at  less  than  five  times  the  detection  limit  but  was  not 
identified  at  any  other  location  or  depth.  Acetone  was  detected  in  several  samples,  but 
its  presence  is  due  to  laboratory  contamination.  Acetone  results  are  qualified  for  all 
samples.  Volatile  organic  compound  results  are  not  shown  graphically. 

4.2.3.5  Semivolatile  Organic  Compounds 

Di-n-butylphthalate  was  detected  in  samples  from  all  locations  on 
Don  Julio  Creek.  All  di-n-butylphthalate  results  were  qualified  due  to  reagent  blank 
contamination.  Bis(2-ethylhexyl)phthalate  was  detected  in  samples  from  locations  WSb 
and  WS7.  The  presence  of  bis(2-ethylhexyl)phthalate  is  most  likely  due  to  laboratory 
contamination  because  it  is  present  in  plastics  used  in  the  laboratory.  Phenol  was 
detected  in  the  deep  sediment  sample  at  location  WS4  and  in  the  shallow  and  deep 
samples  at  WS5.  Phenol  was  not  detected  at  any  amount  greater  than  five  times  the 
detection  limit.  Semivolatile  organic  results  are  not  shown  graphically. 
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Magpie  Creek 


Stream  sediment  samples  were  collected  from  seven  locations  on  Magpie 
Creek  (WS8-WS14).  Sample  station  WS8  is  the  initial  datum  point  and  WS14  is  the  exit 
point.  Locations  WS8-WS12  are  surface  scrape  samples.  Samples  from  WSll  were 
analyzed  for  radioactivity  only.  Samples  from  locations  WS13  and  WS14  shown  in  Plate 
1  were  collected  with  a  hand  auger  at  three  depths. 

4.2.4. 1  Metals 

Arsenic,  barium,  beryllium,  cadmium,  chromium,  cobalt,  copper,  lead, 
nickel,  silver,  vanadium,  and  zinc  were  detected  in  sediment  samples  collected  from 
Magpie  Creek.  Concentration  graphs  for  these  metals  are  presented  in  Figure  4-7. 

Arsenic  was  detected  in  one  deep  hand  auger  sample  from  location  WS13 
at  a  concentration  of  5.6  mg/kg.  Arsenic  was  not  detected  in  any  other  sediment 
samples  from  Magpie  Creek. 

Barium  was  detected  in  all  sediment  samples  collected  from  Magpie 
Creek.  Barium  concentrations  in  surface  scrape  samples  decrease  from  the  datum  point 
to  location  WS12.  The  datum  point  concentration  is  100.0  mg/kg;  however,  this  result  is 
qualified  due  to  a  high  relative  percent  difference  between  duplicate  sample  results. 
Barium  concentrations  in  middle  and  deep  hand  auger  samples  increase  from  location 
WS13  to  the  exit  point;  concentrations  in  shallow  samples  decrease  from  WS13  to  the 
exit  point.  Barium  concentrations  at  the  exit  point  are  91.0  mg/kg,  74.0  mg/kg  and  94.0 
mg/kg  for  shallow,  middle,  and  deep  samples,  respectively. 

Beryllium  was  detected  in  all  sediment  samples  collected  from  Magpie 
Creek,  except  those  from  location  WSIO.  The  beryllium  concentration  in  a  surface 
scrape  sample  at  the  datum  point  is  0.2  mg/kg.  Beryllium  concentrations  decrease  in 
surface  scrape  samples  along  Magpie  Creek  from  the  datum  point  to  location  WS12. 
Beryllium  levels  in  hand-auger  samples  decrease  from  location  WS13  to  the  exit  proint. 
The  exit  point  concentrations  of  beryllium  are  0.21  mg/kg  for  shallow  and  0.28  mg/kg 
for  both  middle  and  deep  hand  auger  samples. 
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Figure  4<7.  Concentration  Graphs  of  Detected  Metals  in 
Magpie  Creek  Stream  Sediment  Samples,  McClellan  AFB. 
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Figure  4*7(Continued).  Concentration  Graphs  of  Detected  Metais  in 
Magpie  Creek  Stream  Sediment  Samples,  McClellan  AFB. 
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Figure  4*7(Continued).  Concentration  Graphs  of  Detected  Metals  in 
Magpie  Creek  Stream  Sediment  Samples,  McClellan  AFB. 
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Figure  4-7(Continued).  Concentration  Graphs  of  Detected  Metals  In 
Magpie  Creek  Stream  Sediment  Samples,  McClellan  AFB. 
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Cadmium  concentrations  increase  from  below  the  detection  limit  at  the 
datum  point  to  1.0  mg/kg  at  location  WS12.  Cadmium  concentrations  in  hand  auger 
samples  decrease  from  WS13  to  the  exit  point  in  shallow  samples,  and  increase  from 
below  the  detection  limit  at  WS13  to  0.57  mg/kg  at  the  exitpoint  in  deep  samples.  The 
result  for  the  shallow  hand  augei  sample  at  location  WS14  is  qualified  due  to  a  high 
relative  percent  difference  between  duplicate  sample  pairs.  Cadmium  was  not  detected 
in  mid-depth  hand  auger  samples. 

Chromium  was  detected  in  all  sediment  samples  collected  from  Magpie 
Creek.  Chromium  concentrations  fluctuated  in  surface  scrape  samples.  A  peak 
concentration  of  24.0  mg/kg  was  detected  at  location  WSIO.  The  datum  point 
concentration  from  the  surface  scrape  at  WS08  is  qualified  due  to  a  high  relative  percent 
difference  between  a  pair  of  duplicate  samples.  Chromium  concentrations  were  9.4  and 
22  mg/kg  in  the  pair.  The  greater  value  is  plotted  in  Figure  4-7.  Chromium  levels  in 
hand  auger  samples  decrease  in  shallow  samples,  and  increase  in  middle  and  deep 
samples,  from  location  WS13  to  the  exit  point.  Chromium  concentrations  at  the  exit 
point  are  21.0  mg/kg  for  shallow  and  deep,  and  24.0  mg/kg  for  mid-depth  hand  auger 
samples.  The  chromium  result  for  the  shallow  hand  auger  sample  at  location  WS14  is 
also  qualified  due  to  a  high  relative  percent  difference  between  duplicate  sample  pairs. 

Cobalt  was  detected  in  all  sediment  samples  collected  from  Magpie  Creek. 
Cobalt  levels  in  surface  scrape  samples  decrease  from  the  datum  point  to  location 
WS12.  The  datum  point  concentration  is  4.5  mg/kg.  Cobalt  concentrations  in  hand 
auger  samples  increa.se  from  location  WS13  to  the  exit  point.  The  exit  point 
concentrations  are  9.5  mg/kg  for  shallow  and  10.0  mg/kg  for  middle  and  deep  samples. 

Copper  concentrations  in  surface  scrape  samples  decrease  from  the  datum 
point  to  location  WS12.  The  datum  point  concentration  is  12.0  mg/kg.  In  hand  auger 
samples,  copper  concentrations  increase  from  location  WS13  to  the  exit  point.  Copper 
concentrations  at  the  exit  point  are  19.0  mg/kg,  24.0  mg/kg,  and  14.0  mg/kg  for  shallow, 
middle,  and  deep  samples,  respectively. 

Lead  was  detected  in  all  surface  scrape  samples.  A  peak  lead 
concentration  of  43.0  mg/kg  was  detected  at  location  WSIO.  Lead  levels  in  all  other 
surface  scrape  samples  are  below  the  datum  point  concentration  of  16.0  mg/kg.  The 
datum  point  result  is  qualified  due  to  a  high  relative  percent  difference  between 
duplicate  sample  pairs.  Lead  was  detected  only  in  the  shallow  hand  auger  sample  at 
location  WS13  and  was  not  detected  at  the  exit  point. 
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Nickel  was  detected  in  all  surface  scrape  samples  collected  from  Magpie 
Creek.  The  datum  point  concentration  is  13.0  mg/kg.  However,  this  result  is  qualified 
due  to  a  high  relative  percent  difference  between  duplicate  sample  pairs.  Nickel  levels 
decrease  in  surface  scrape  samples  from  the  datum  point  to  location  WS12.  Nickel 
concentrations  increase  from  location  WS13  to  the  exit  point.  The  exit  point 
concentrations  are  30.0  mg/kg  for  the  shallow  sample  and  32.0  rng/kg  for  the  middle 
and  deep  samples. 

Silver  was  not  detected  in  surface  scrape  samples  at  the  datum  point  or  at 
location  WS12.  A  maximum  concentration  of  2.9  mg/kg  was  detected  at  location  WSIO. 
Silver  was  not  detected  in  the  hand  auger  samples. 

Vanadium  was  detected  in  all  sediment  samples  collected  from  Magpie 
Creek.  Vanadium  concentrations  in  surface  scrape  samples  decrease  from  the  datum 
point  to  location  WS12.  The  datum  point  concentration  is  16.0  mg/kg.  Vanadium 
levels  in  hand  auger  samples  decrease  from  location  WS13  to  the  exit  point.  The  exit 
point  concentrations  are  18.0  mg/kg,  24.0  mg/kg,  and  21.0  mg/kg  for  shallow,  middle, 
and  deep  hand  auger  samples. 

Zinc  was  detected  in  all  Magpie  Creek  sediment  samples.  Zinc  levels 
increase  from  the  datum  point  to  location  WS12  in  surface  scrape  samples.  A  peak 
concentration  of  320.0  mg/kg  was  detected  at  location  WS9.  Zinc  levels  in  hand  auger 
samples  increase  slightly  from  location  WS13  to  the  exit  point.  The  exit  point 
concentrations  are  41.0  mg/kg  for  shallow  samples  and  43.0  mg/kg  for  middle  and  deep 
hand  auger  samples.  Zinc  results  from  the  surface  scrape  at  location  WS9  and  the 
shallow  hand  auger  sample  at  location  WS14  are  qualified  due  to  low  spike  recovery  and 
a  high  relative  percent  difference  between  duplicate  sample  pairs,  respectively. 

4.2.4.2  Total  Cyanide 

Total  cyanide  was  detected  in  the  surface  scrape  sample  collected  from 
location  WS9.  Total  cyanide  was  detected  at  5.0  mg/kg,  which  is  equal  to  the  detection 
limit.  No  other  sediment  samples  from  Magpie  Creek  contained  detectable  amounts  of 
cyanide. 
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Total  Petroleum  Hydrocarbons  and  Oil/Grease 


Stream  sediment  samples  from  locations  WS12,  WS13,  and  WS14  were 
analyzed  for  total  petroleum  hydrocarbons  and  total  recoverable  oil  and  grease. 

Location  WS12  was  a  surface  scrape  sample.  Hand  auger  samples  were  collected  from 
three  depths  at  both  locations  WS13  and  WS14. 

Total  petroleum  hydrocarbons  were  detected  in  the  surface  scrape  sample 
at  location  WS12  at  a  concentration  of  500.0  mg/kg.  The  shallow  hand  auger  sample 
from  location  WS14  had  a  detectable  concentration  of  210.0  mg/kg;  no  method  analytes 
were  detected  in  the  middle  or  deep  samples.  Petroleum  hydrocarbons  were  not 
detected  in  sediment  from  location  WS13. 

Total  recoverable  oil  and  grease  were  detected  in  the  surface  scrape 
sample  from  location  WS12  at  a  concentration  of  870.0  mg/kg.  The  shallow  hand  auger 
sample  from  location  WS14  had  a  detectable  concentration  of  oil  and  grease  at  340.0 
mg/kg.  No  method  analytes  were  detected  in  the  middle  or  deep  samples  from  location 
WS14.  Total  recoverable  oil  and  grease  were  not  detected  in  sediment  from  location 
WS13. 

4.2.4.4  Volatile  Organic  Compounds 

Toluene  was  detected  at  location  WS8  and  at  location  WS14  at  15.0  and 
13.0  ug/kg,  respectively.  These  are  both  estimated  results  less  than  five  times  the 
detection  limit.  Detected  in  the  surface  scrape  sample  from  location  WS12  were  1,1- 
dichloroethene  and  1,2-dichloroethene;  both  results  are  estimated  (less  than  five  times 
the  detection  limit).  Acetone  was  detected  in  the  shallow  and  mid-level  hand  auger 
samples  at  location  WS13;  however,  all  acetone  results  are  qualified. 
Dichlorodifluoromethane  was  detected  at  all  sample  depths  in  hand  auger  samples  from 
location  WS14.  Concentrations  of  dichlorodifluoromethane  increase  with  depth,  and 
range  from  36.0  to  110.0  ug/kg.  Methylene  chloride  was  detected  in  the  shallow  and 
deep  hand  auger  samples  collected  from  location  WS14.  Methylene  chloride  was 
qualified  in  the  shallow  sample  because  of  a  high  relative  percent  difference  between 
duplicate  sample  pairs. 
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Semivolatile  Organic  Compounds 


Bis(2-ethylhexyl)phthalate  and  di-n-butylphthalate  were  detected  at  all 
sample  locations  along  Magpie  Creek,  except  for  location  WS13,  where  bis(2- 
ethylhexyOphthalate  was  not  detected.  All  bis(2-ethylhexyl)phthalate  and  di-n- 
butylphthalate  results  are  qualified  due  to  reagent  blank  contamination. 
Butylbenzylphthalate  was  detected  at  location  WSIO;  this  is  an  estimated  result  less  than 
five  times  the  detection  limit. 

Fluoranthene  and  pyrene  were  detected  at  surface  scrape  locations  WS8. 
WSIO,  and  WS12.  Fluoranthene  was  detected  at  290.0,  510.0,  and  1100.0  ug/kg,  at 
locations  WS8,  WSIO,  and  WS12,  respectively.  The  results  from  locations  WS8  and 
WSIO  are  estimated  (less  than  five  times  the  detection  limit).  Naphthalene  was  detected 
at  location  WS8  at  300.0  ug/kg;  this  is  also  an  estimated  result.  Anthracene,  chrysene, 
and  phenanthrene  were  all  detected  at  location  WS12;  all  results  are  less  than  five  times 
the  detection  limit. 

Benzo(a)pyrene,  benzo(b)fluoranthene.  and  benzo(k)fluoranthene  were 
detected  at  location  WS12  at  680.0.  480.0,  and  940.0  ug/kg,  respectively.  All  results  are 
less  than  five  times  the  detection  limit. 

Phenol  was  detected  in  surface  scrape  samples  at  locations  WSIO,  and 
WS12.  The  middle  and  deep  hand-auger  samples  from  location  WS13  also  contained 
detectable  amounts  of  phenol.  All  are  estimated  results  less  than  five  times  the 
detection  limit. 

4.2.4.6  Radioactivity 

Because  WSll  is  located  approximately  200  feet  dowmstream  from  PRL 
32,  it  was  selected  for  radioactivity  analysis.  Potential  Release  Location  (PRL)  32  was 
reportedly  a  low-level  radioactive  and  hazardous  waste  storage  site.  There  is  no 
evidence  that  radioactive  materials  may  have  been  carried  to  Magpie  Creek  from  PRL 
32.  However,  sediment  samples  were  taken  to  evaluate  potential  radioactivity. 

Stream  sediment  samples  collected  from  location  WSll  show  detectable 
levels  of  alpha,  beta,  and  gamma  radioactivity.  The  highest  gross  alpha  activity  is  0.41 
picocuries  per  gram  (pCi/g)  and  the  highest  gross  beta  activity  is  2.23  pCi/g.  No 
standards  are  available  for  gross  alpha  and  gross  beta  emissions.  The  alpha  and  beta 
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activity  would  need  to  be  speciated  in  order  to  make  comparisons  to  state  or  federal 
standards. 


Gamma  radioactivity  detected  in  the  sample  results  from  the  presence  of 
the  following  isotopes:  potassium-40  at  6.1  pCi/g,  radium-226  at  2.6  pCi/g,  thorium-234 
at  3.5  pCi/g,  lead-214  at  0.6  pCi/g,  lead-212  at  0.6  pCi/g,  and  thallium-208  at  0.3  pCi/g. 
There  are  no  state  or  federal  regulations  governing  acceptable  levels  of  radioactivity  in 
sediments  or  soils  at  uncontrolled  sites.  However,  the  isotopes  detected  are  members  of 
three  different  decay  series  of  natural  radioactive  isotopes,  potassium-40,  uranium-238, 
and  thorium-232,  that  are  known  to  occur  naturally  in  rock  and  soil  particles. 

4.2.5  Storm  Drainage  South 

Stream  sediment  samples  were  collected  from  two  locations  on  SDS  shown 
in  Plate  1.  Hand  auger  samples  were  collected  from  three  depths  at  location  WS22.  and 
a  surface  scrape  sample  was  collected  from  location  WS23.  Location  WS23  is  defined  as 
the  exit  point. 


4.2.5. 1  Metals 

Barium,  beryllium,  cadmium,  chromium,  cobalt,  copper,  lead,  nickel, 
thallium,  vanadium,  and  zinc  were  detected  in  SDS  samples. 

Barium  concentrations  in  hand  auger  samples  collected  from  location 
WS22  decrease  with  depth.  The  maximum  concentration  was  detected  in  the  shallow 
sample  at  250.0  mg/kg.  Barium  was  detected  in  the  surface  scrape  sample  from  location 
WS23  at  a  concentration  of  60.0  mg/kg. 

Beryllium  concentrations  also  decrease  with  depth  at  location  'WS22.  The 
maximum  concentration  was  detected  in  the  shallow  sample  at  0.44  mg/kg.  Beryllium 
was  not  detected  in  the  surface  scrape  sample  from  the  exit  point. 

Cadmium  was  only  detected  in  the  shallow  sample  from  location  WS22  at 
0.47  mg/kg.  Cadmium  was  detected  at  the  exit  point  at  1.3  mg/kg. 

Chromium  was  detected  at  19.0,  16.0,  and  12.0  mg/kg  at  location  WS22  in 
shallow,  middle,  and  deep  hand  auger  samples,  respectively.  Chromium  at  25.0  mg/kg 
was  detected  at  the  exit  point. 


PPA/051690/jlh 


4-45 


Cobalt  concentrations  decrease  with  depth  in  hand  auger  samples  from 
location  WS22.  The  maximum  concentration  was  detected  in  the  shallow  sample  at  8.0 
mg/kg.  Cobalt  was  detected  in  the  surface  scrape  sample  at  4.0  mg/kg. 

Copper  was  detected  at  all  sample  depths  at  location  WS22.  TTie 
concentrations  are  16.0,  9.4,  and  6.0  mg/kg  for  shallow,  middle,  and  deep  hand  auger 
samples,  respectively.  Copper  was  detected  in  the  surface  scrape  sample  from  location 
at  location  WS23  at  8.8  mg/kg. 

Lead  was  not  detected  in  hand  auger  samples  from  location  WS22.  Lead 
was  detected  in  the  surface  scrape  sample  from  location  WS23  at  40.0  mg/kg;  however, 
this  result  is  qualified  due  to  reagent  blank  contamination. 

Nickel  concentrations  decrease  with  depth  in  hand  auger  samples  from 
location  WS22.  The  concentrations  are  20.0,  14.0,  and  9.2  mg/kg  for  shallow,  middle, 
and  deep  samples,  respectively.  Nickel  was  detected  in  the  surface  scrape  sample  at 
10.0  mg/kg. 


Thallium  was  detected  in  the  mid-level  sample  at  location  WS22  at  a 
concentration  of  4.7  mg/kg.  Thallium  was  not  detected  in  the  shallow  or  deep  samples. 
Thallium  was  also  below  the  detection  limit  in  the  surface  scrape  sample  collected  from 
location  WS23. 

Vanadium  concentrations  decrease  with  depth  in  hand  auger  samples  from 
location  WS22.  Tlie  maximum  concentration  was  detected  in  the  shallow  sample  at  40.0 
mg/kg.  Vanadium  was  detected  in  the  surface  scrape  sample  at  10.0  mg/kg. 

Zinc  was  detected  in  hand  auger  samples  from  location  WS22  at  40.0,  45.0, 
and  14.0  mg/kg  for  shallow,  middle,  and  deep  samples,  respectively.  Zinc  was  detected 
in  the  surface  scrape  sample  from  location  WS23  at  86.0  mg/kg. 

4,2.5,2  Volatile  Organic  Compounds 

Methylene  chloride  was  detected  in  hand  auger  samples  from  location 
WS22;  however,  these  results  are  qualified  due  to  reagent  blank  contamination. 
Trichloroethene  was  detected  at  2.8  ug/kg  in  the  surface  scrape  sample  from  location 
WS23.  This  is  an  estimated  result,  less  than  five  times  the  detection  limit. 
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Semivolatile  Organic  Compounds 


Bis(2-ethylhexyl)phthalate  and  di-n-butylphthalate  were  detected  in  the 
surface  scrape  sample  from  location  WS23.  Both  results  are  qualified  due  to  reagent 
blank  contamination.  Phenol  was  also  detected  in  the  surface  scrape  sample  from 
location  WS23;  however,  this  is  an  estimated  result,  less  than  five  times  the  detection 
limit. 


4.2.6  Additional  Sample  Locations 

Two  additional  locations  were  sampled  as  part  of  the  stream  sediment 
investigation,  WS28  and  WS29,  each  shown  in  Plate  1.  Sample  station  WS28  is  located 
within  Site  P-6.  Site  P-6  consists  of  a  concrete-lined  drainage  ditch  and  surrounding 
area  located  within  OU  A  of  McClellan  AFB.  Surface  water  from  this  ditch  drains  into 
Magpie  Creek.  One  surface  scrape  sample  was  collected  from  location  WS28. 

Sample  station  WS29  is  located  within  PRL  S-13.  The  area  designated  as 
PRL  S-13  is  located  in  the  western  poriton  of  OU  B  at  McClellan  AFB.  The  location  is 
a  hazardous  storage  lot  operated  by  the  Defense  Reutilization  and  Marketing  Office. 
One  surface  scrape  sample  was  collected  from  location  WS29. 

4.2.6. 1  Metals 

Barium,  beryllium,  cadmium,  chromium,  cobalt,  copper,  nickel,  lead, 
vanadium,  and  zinc  were  detected  in  sediment  collected  from  location  WS28.  Barium 
and  beryllium  were  detected  at  33.0  and  0.11  mg/kg,  respectively.  Cadmium  was 
detected  at  1.0  mg/kg,  and  chromium  was  detected  at  14.0  mg/kg.  Cobalt  was  detected 
at  1.9  mg/kg,  and  copper  was  detected  at  27.0  mg/kg.  Lead,  nickel,  vanadium,  and  zinc 
were  detected  at  16.0,  3.6,  5.5,  and  47.0  mg/kg,  respectively. 

Barium,  beryllium,  cadmium,  cobalt,  chromium,  copper,  nickel,  lead, 
vanadium,  and  zinc  were  detected  in  the  surface  scrape  samples  taken  from  location 
WS29.  Barium  was  detected  at  66.0  mg/kg,  and  beryllium  was  detected  at  0.19  mg/kg. 
Cadmium,  chromium,  cobalt,  and  copper  were  detected  at  13.0  mg/kg,  15.0  mg/kg,  10.0 
mg/kg,  and  13.0  mg/kg,  respectively.  Lead,  nickel,  vanadium,  and  zinc  were  detected  at 
28.0,  19.0,  18.0,  and  320.0  mg/kg,  respectively.  Lead  and  zinc  results  are  both  qualified 
due  to  high  relative  percent  differences  between  duplicate  sample  pairs. 
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4.2.62  Total  Cyanide 

Total  cyanide  was  detected  at  locations  WS28  and  WS29.  Total  cyanide 
was  detected  at  5.0  mg/kg  at  location  WS28,  and  14.0  mg/kg  at  location  WS29. 

4J.6.3  Semivolatile  Organic  Compounds 

Bis(2-ethylhexyl)phthalate  and  di-n-butylphthalate  were  detected  at 
locations  WS28  and  WS29.  These  results  are  all  qualified  due  reagent  blank 
contamination.  Pyrene  was  detected  at  location  WS28;  however,  this  is  an  estimated 
result  less  than  five  times  the  detection  limit. 
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Table  4-1.  SURFACE  WATER  SAMPLES  CONTAINING  ANALYTES  DETECTED 


AT  OR 

ABOVE  LABORATORY  DETECTION  LIMITS. 

Same ! e 

Sample 

Detect'on 

Location 

Identi fication 

Ana'i  yte 

Result 

Limit 

7  - 

Arsenic  f.AA.  Furnace! .  mci/L 

WS! 

TDWSISWOI 

(T)  Arsenic 

0.005 

0.004 

- 

Lead  (AA.  Furnace) .  mc/L 

WSl 

' uWS 1 5W0 1 

(T)  Lead 

0.009 

0.002 

'iS'-SlSWCl 

{ T )  ucacJ 

0.010 

0.002 

rSi 

NSWS3SW31 

(T)  Lead 

0.009 

0.002 

'*•  1'  0 

NSWS5SWC1 

(D)  Lead 

0.004 

0 .  DC2 

(Ti  Lead 

0,072 

0.CC2 

WS  r 

^jW57SW01 

;t)  Lead 

0,008 

0  .  o  k.  2 

NSWS7SW01 

(T)  Lead 

0,010 

0.002 

wSi 

SSWSSSWCl 

(T)  Lead 

0,004 

0.002 

wS9 

■^owsaswci 

(T)  Lead 

0.010 

B 

0.002 

NSW59SW0I 

(’■'  Lead 

O.IIO 

B 

0.002 

w5;g 

NSWSIDSWOI 

(D)  Lead 

0,003 

B 

0.002 

(T)  Lead 

0.022 

B 

0.002 

Wj  1 1 

NSWSIISWOI 

(T)  Lead 

0.OQ8 

0.002 

WSl  2 

NSWS12SW01 

(T)  Lead 

0.003 

B 

0.002 

WS13 

NSWS13SW01 

(T)  Lead 

0.011 

B 

0-002 

(D)  =  Dissolved 
(T)  =  Total 

0  =  Detected  in  Blank,  result  not  corrected 
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Table  J-l.  SURFACE  WATER  SAMPLES  CONTAINING  ANALYTES  DETECTED 
AT  OR  ABOVE  LABORATORY  DETECTION  LIMITS, 


Samel e 

Locat 1  on 

Sample 

Ide-'t  1  float  ion 

Ana! yte 

Resul t 

Detect'cr 

Limit 

WS14 

NSWS14SW01 

(T)  Lead 

0.004 

0.0C2 

WS15 

NSUSlESUOl 

(T)  Lead 

0  015 

0,002 

US  15 

NSUSiSSUOl 

(T)  Lead 

0.007 

0.0G2 

w5;7 

N5WS17SW01 

(T)  Lead 

0.024 

0,002 

wS13 

NSini '» SS'rtC  1 

(1)  Lead 

0.018 

0 . 002 

.s:t 

NSwsiDsw:; 

(D)  Leaa 

0.004 

0,002 

(T)  Lead 

0.012 

0.002 

USES 

NSWS20SW0; 

(T)  Lead 

0.006 

0.002 

wS21 

NSWSolSWSl 

!D)  Lead 

0.004 

0.002 

(’■)  Lead 

0.057 

0.002 

WS23 

SSWS23SUC; 

(T)  Lead 

0.005  B 

0.002 

w52-i 

NSUS24SW01 

(D)  Lead 

0.004  B 

0.002 

(T)  Lead 

0.007  B 

0.002 

USES 

NSWS25SW01 

(D)  Lead 

0.006  B 

0,002 

(T)  Lead 

0.010  B 

0,002 

WS26 

NSWS26SW0I 

(T)  Lead 

0,003  B 

0.002 

WS27 

NSUS27SW01 

(T)  Lead 

0.005  B 

0.002 

(0)  =  Dissolved 
(T)  =  Total 

B  •  Detected  in  Blank,  result  not  corrected 
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Table  4-1.  SURFACE  WATER  SAMPLES  CONTAINING  ANALYTES  DETECTED 
AT  OR  ABOVE  LABORATORY  DETECTION  LIMITS. 


Same’ e 

local -on 

Sampi e 

Ident 1 fication 

Anal yte 

Resul t 

Oetecti  cr. 

Limit 

£413,2  - 

Total 

Recoverable  Oil  and  Grease. 

ng/L 

WS5 

NSWS5SW01 

OIL/GREASE  by  IR  EPA-4i3.Z 

5 

2 .  OOG 

W£5 

NSWS5SW01 

OIL/GREASE  by  !R  EPA-413,2 

7.700 

2.000 

WS*3 

FOWSUSUGl 

OIL/GREASE  by  IR  EPA-413.2 

4.200 

2.000 

NSWS13SU01 

OIL/GREASE  by  IR  EPA-413-2 

4.000 

2.000 

'otal 

Recoverable  °et'~olei;m  Hydrocarbons.  ma/L 

US5 

NSWS5SW01 

Total  Petroleum  Hydrocarbons 

5.400 

2.000 

WS5 

sswseswoi 

Total  Petroleum  Hydrocarbons 

6.000 

2.000 

WS13 

FSWS13SW01 

Total  Petroleum  Hydrocarbons 

4.000 

2.000 

SSWS133U01 

Total  Petroleum  Hydrocarbons 

3.500 

2.000 

SWEOID  -  I'ldLCt'velv  Coupled  Plasma  fICP)  Metals  Screen.  to/L 


WSi 

FDUSISWOI 

(0)  Barium 

0.045 

0.002 

(0)  Boron 

O.OBl 

0.006 

(0)  Calcium 

13.000 

0.010 

(0)  Iron 

0.077 

0.007 

(0)  Magnesium 

4.000 

0.030 

(0)  Manganese 

0.031 

0.002 

(0)  Silicon 

6.600 

0,058 

(0)  Sodium 

10,000 

0.029 

(D)  Zinc 

0.060 

0.002 

(T)  Aluminum 

0,460 

0.045 

(T)  Barium 

0.058 

0,002 

(T)  Boron 

0.079 

0.006 

(T)  Calcium 

20,000 

0.010 

;t)  Iron 

0.720 

0.007 

IT)  Magnesium 

4.300 

0.030 

(T)  Manganese 

0.050 

0.002 

( T )  Sill  con 

7.800 

0.058 

(0)  =  Dissolved 
(T)  =  Total 
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Table  4-1.  SURFACE  WATER  SAHPLES  CONTAINING  ANALYTES  DETECTED 
AT  OR  ABOVE  LABORATORY  DETECTION  LIMITS. 


Sampl e 

Location 

Sample 

Identi f i cat) on 

Analyte 

Resul t 

Jetecti on 

Limit 

WSl 

FOWSISWOI 

(T)  Sodium 

11.000 

0.029 

(T)  Zinc 

0.053 

0.002 

NSWS15U01 

(D)  Barium 

0.043 

0.002 

(0)  Boron 

0.075 

0.006 

!D)  Calcium 

12.000 

0.010 

(D)  Iron 

0.078 

0,007 

(D)  Magnesium 

3.800 

0.030 

(D)  Manganese 

0.034 

0.002 

(0)  S i 1  icon 

6.400 

0.058 

;D'  Sodium 

10.000 

0.029 

f 3 )  Zinc 

0.038 

0.002 

(T)  Alum)num 

0.490 

0.045 

(T)  Barium 

0.061 

0.002 

(T)  Boron 

0.080 

0.006 

(T)  Calcium 

14.000 

0.010 

(T)  Iron 

0.760 

0.007 

(T)  Magnesium 

4,300 

0.030 

(T)  Manganese 

0,046 

0.002 

IT)  Silicon 

7.700 

0.058 

(T)  Sodium 

11.000 

0.029 

(T)  Zinc 

0.051 

0.002 

WS3 

SSWS3SW01 

;D)  Barium 

0,068 

0.002 

(D1  Soron 

0.120 

0.006 

(0)  Calcium 

22.000  8 

0.010 

(0)  Copper 

0.010 

0.006 

(0)  Iron 

0.110  8 

0.007 

(D)  Magnesium 

6.400  8 

0.030 

(0)  Manganese 

0.037 

0.002 

(D)  Silicon 

10.000 

0.058 

(D)  Sodium 

19.000  8 

0.029 

(T)  Aluminum 

0.290 

0.045 

(T)  Barium 

0.081 

0,002 

(T)  Boron 

0.120 

0.006 

(1)  Calcium 

24.000  B 

0.010 

(T)  Copper 

0.009 

0.006 

{ T )  I ron 

0.570  B 

0.007 

(T)  Magnesium 

6.800  B 

0.030 

(T)  Manganese 

0.035 

0.002 

(T)  Silicon 

11.000 

0.058 

(T)  Sodium 

19,000  B 

0.029 

(T)  Zinc 

0.050  B 

0.002 

(0)  =  Dissolved 
(T)  -  Total 

B  •  Detected  1n  Blank,  result  not  corrected 
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Table  4-1.  SURFACE  WATER  SAMPLES  CONTAINING  ANALYTES  DETECTED 
AT  OR  ABOVE  LABORATORY  DETECTION  LIMITS. 


Samol e 

Locat 1  on 

Sample 

Identi fication 

Analyte 

Result 

Detection 

Limi  t 

US6 

NSWS6SU01 

(0)  Barium 

0.047 

0.002 

(D)  Boron 

0.071 

0.006 

(D)  Calcium 

14.000  B 

0.010 

lO)  Copper 

0.010 

0.006 

(D)  Iron 

0.110  B 

0.007 

(D)  Magnesium 

3.600  B 

0.030 

(D)  Manganese 

0.048 

0.002 

(0)  Nickel 

0.220 

0  015 

(0)  Silicon 

6.500 

0.058 

(D)  Sodium 

9.400  B 

0.029 

( 0 1  Zinc 

0.230  8 

0.002 

(T)  Aluminum 

1.000 

0.045 

;T)  Barium 

0.170 

0.002 

! T )  Boron 

0.093 

0.006 

(T)  Calcium 

29,000  9 

0.010 

(T)  Copper 

0.055 

0.006 

IT)  Iron 

2.100  8 

0,007 

(T)  Magnesium 

4.700  B 

0.030 

(I)  Manganese 

0.290 

0.002 

(T)  Nickel 

0.280 

0.015 

(T)  Silicon 

8,400 

0.058 

( T )  Sod 1  urn 

9,200  8 

0.029 

(T)  Vanadium 

0.019 

0,008 

(T)  Zinc 

0.590  8 

0.002 

WS7 

''DWS/SWOl 

!0)  Barium 

0.036 

0.002 

(D)  Boron 

0.049 

0.006 

(0)  Calcium 

11.000  B 

0.010 

(D)  Iron 

0.085  B 

0.007 

(D)  Magnesium 

2.800 

0.030 

(0)  Manganese 

0.015 

0.002 

(D)  Silicon 

4.800 

0.058 

(D)  Sodium 

7.800  B 

0.029 

(D)  Zinc 

0.035 

0.002 

(T)  Aluminum 

0,280 

0.045 

(T)  Barium 

0.044 

0.002 

(T)  Boron 

0.051 

0.006 

(T)  Calcium 

11.000  B 

0.010 

(T)  Copper 

0.007 

0.006 

(T)  Iron 

0.450  B 

0.007 

(T)  Magnesium 

3.000 

0.030 

(T)  Manganese 

0.024 

0.002 

(T)  Silicon 

5.500 

0.058 

(D)  =  Dissolved 
(T)  =  Total 

B  =  Detected  in  Blank,  result  not  corrected 
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Table  4-1 . 


SURFACE  WATER  SAMPLES  CONTAINING  ANALYTES  DETECTED 
AT  OR  ABOVE  LABORATORY  DETECTION  LIMITS. 


Sampl e 
Local  1  on 


WS7 


WS3 


Sample 

Icenti fication 

Analyte 

Result 

Detection 

Limi  t 

FDWS7SW01 

(T)  Sodium 

8,000  8 

0.029 

(T)  Zinc 

0.054 

0.002 

NSWS7SW01 

(D)  Barium 

0.034 

0.002 

(D1  Boron 

0.047 

0.006 

( 0 )  Calcium 

10.000  B 

0,010 

(0)  Iron 

0.057  B 

0.007 

(0)  Magnesium 

2 . 800 

0,030 

(D)  Manganese 

0.015 

0.002 

(0)  Silicon 

4.800 

0.058 

(0)  Sodium 

7.800  B 

0.029 

(0)  Zinc 

0.039 

0.002 

( T )  A1 umi num 

0.310 

0.045 

(’)  Barium 

0.044 

0.002 

(T)  Boron 

0.049 

0.006 

(T)  Calcium 

11.000  B 

0,010 

!T;  Iron 

0.5Z0  B 

0.007 

(T)  Magnesium 

3.000 

0,030 

(T)  Manganese 

0.025 

0,002 

(T)  Silicon 

5  500 

0,058 

!T)  Sodium 

7.900  B 

0.029 

(T)  Zinc 

0.043 

0.002 

SSwSSSW'O! 

(D)  Barium 

0.059 

0.002 

(D)  Boron 

0.075 

0.006 

(0)  Calcium 

24,000  B 

0.010 

(0)  Iron 

0.043  B 

0.007 

(0)  Magnesium 

7.100 

0.030 

(0)  Manganese 

0.026 

0.002 

(D)  Silicon 

14.000 

0.058 

(0)  Sodium 

15.000  B 

0.029 

(D)  Zinc 

0.300 

0.002 

( T )  A1 umi num 

0.270 

0.045 

(T)  Barium 

0.068 

0.002 

(T)  Boron 

0.074 

0.006 

(T)  Ca’cium 

24.000  B 

0.010 

(T)  Copper 

0.008 

0.006 

( T)  Iron 

0.480  0 

0.007 

(T)  Magnesium 

7  400 

0.030 

(T)  Manganese 

0.036 

0.002 

(T)  Silicon 

15.000 

0.058 

(T)  Sodium 

15.000  B 

0.029 

(T)  Vanadium 

0.008 

0.008 

(T)  Zinc 

0.350 

0.002 

(0)  =  Dissolved 
(T)  =  Total 

0  =  Detected  in  Blank,  result  not  corrected 
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Table  4-1.  SURFACE  WATER  SAMPLES  CONTAINING  ANALYTES  DETECTED 
AT  OR  ABOVE  LABORATORY  DETECTION  LIMITS. 


Sampl e 
Location 


WS9 


SaiTipl  e 

Idepti fication 


FOUSgSUOl 


NSWS9SW01 


Detection 


Anal yte 

Resul t 

Limi  t 

(0)  Barium 

0  026 

0.002 

(0)  Boron 

0.045 

0.006 

(0)  Calcium 

10.000  B 

0.010 

(D)  Copper 

0.008 

0.006 

(D)  Iron 

0.051  8 

0.007 

(D)  Magnesium 

3.000 

0.030 

(0)  Manganese 

0.016 

0.002 

(0)  Silicon 

6.800 

0,058 

(D)  Sodium 

7.600  E 

0.029 

(D)  Zinc 

0.052 

0.002 

(T)  Aluminum 

0.400 

0.045 

(T)  Barium 

0.03b 

0.002 

!T)  Boron 

0.041 

0.006 

(T)  Calcium 

10.000  B 

0.010 

(T)  Cooper 

0.010 

0.006 

(T)  Iron 

0.610  B 

0,007 

(T)  Magnesium 

3.100 

0,030 

;t,'  Manganese 

0.027 

0.002 

!T)  Silicon 

7.400 

0.058 

(T)  Sodium 

7.300  B 

0,029 

(T)  Zinc 

0,063 

0.002 

'D)  Barium 

0.026 

0,002 

(D)  Boron 

0.047 

0.006 

(D)  Calcium 

10.000  B 

0.010 

(0)  Copper 

0.009 

0.006 

(D)  Iron 

0.051  B 

0.007 

(D)  Magnesium 

2.900 

0.030 

(D)  Manganese 

0,018 

0.002 

(0)  Silicon 

6.800 

0.058 

(0/  Sodium 

7.500  B 

0.029 

(0)  Zinc 

0.054 

0.002 

(T)  Aluminum 

0.390 

0.045 

(T)  Barium 

0.036 

0.002 

(T)  boron 

0.046 

0.006 

(T)  Calcium 

11,000  B 

0.010 

(T)  Copper 

0.010 

0.006 

(T)  Iron 

0.580  B 

0.007 

(T)  Magnesium 

3.100 

0.030 

(T)  Manganese 

0.028 

0.002 

(T)  Silicon 

7.400 

0.058 

(T)  Sodium 

7.300  8 

0.029 

(T)  Zinc 

0.064 

0.002 

(D)  =  Dissolved 
(T)  -  Total 

B  =  Detected  in  Blank,  result  not  corrected 
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Table  4-1.  SURFACE  WATER  SAMPLES  CONTAINING  ANALYTES  DETECTED 

AT  OR  ABOVE  LABORATORY  DETECTION  LIMITS. 

Samp''  e 

Sample 

Detection 

Location 

Identi fication 

Anal yte 

Result 

Limi  t 

WS  i  0 

NSWSlOSUOl 

(0) 

A1  umi num 

0.049 

0.045 

(D) 

Bari um 

0.035 

0.002 

(0) 

Boron 

0.047 

0.006 

(0) 

Calcium 

13.000  B 

0.010 

(0) 

Copper 

0.008 

0.006 

(0) 

Iron 

0.087  B 

0.007 

(0) 

Magnesium 

3.000 

0.030 

(0) 

Manganese 

0.023 

0.002 

(D) 

Sill  con 

5.600 

0.058 

(0) 

Sodi um 

8.800  B 

0.029 

(0) 

El  nc 

0.067 

O  .  w  oc 

(T) 

A1 um^  num 

0.980 

0.045 

(T) 

Barium 

0.067 

0.002 

(T) 

Boron 

0.050 

0.006 

(T) 

Calcium 

15.000  B 

0.010 

(T) 

Copper 

0.016 

0.006 

(T) 

.ron 

1.400  B 

0.007 

(T) 

Magnesium 

3.600 

0.030 

(T) 

Manganese 

0.073 

0.002 

(T) 

Si  1  icon 

7.500 

0,058 

(T) 

Sodi um 

9  100  B 

0.029 

(T) 

Vanadium 

0.009 

0.008 

in 

Zinc 

0.130 

0.002 

wsi: 

NSWillSWOl 

(0) 

Barium 

0.057 

0.002 

(0) 

Boron 

0.085 

0.006 

(0) 

Calcium 

21.000  B 

0.010 

(0) 

Copper 

0.010 

0.006 

(0) 

I  ron 

0.031  B 

0.007 

(0) 

Magnesium 

7.100  B 

0.030 

(D) 

Manganese 

0.014 

0.002 

(D) 

Si  1  icon 

16.000 

0.058 

(D) 

Sodium 

14.000  B 

0.029 

(0) 

Zinc 

0.099  B 

0.002 

(T) 

Al umi num 

0.200 

0.045 

(T) 

Barium 

0.063 

0.002 

(T) 

Boron 

0.088 

0.006 

(T) 

Calcium 

21.000  8 

0.010 

(T) 

Copper 

0.012 

0,006 

(T) 

Iron 

0.300  B 

0.007 

(T) 

Magnesium 

7.200  B 

0.030 

(T) 

Manganese 

0.021 

0.002 

(0)  =  Dissolved 
(T)  =  Total 

B  «  Detected  in  Blank,  result  not  corrected 
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'able  4-1.  SURFACE  WATER  SAMPLES  CONTAINING  ANALYTES  DETECTED 
AT  OR  ABOVE  LABORATORY  DETECTION  LIMITS. 


Sai^p’e  Sample  Detection 


LOcat 1 cn 

Ide'^t  1  cation 

Analyte 

Resul t 

Limi  t 

usn 

NSWSllSUOl 

(T)  silicon 

16.000 

0.058 

(T)  Sodium 

14.000  B 

0.029 

(T)  Zinc 

o.no  B 

0.002 

WS12 

NSWS12SW01 

( D )  Ba  r i jm 

0.070 

0.002 

(D)  Boron 

0.062 

0.006 

(0)  Calcium 

25.000  B 

0.010 

(D)  Copper 

0.010 

0.006 

(D)  Iron 

0.031  B 

0.007 

(0)  Magnesium 

14.000 

0.030 

(D'.  Manganese 

0.008 

0.002 

(0)  Sil'con 

28.000 

0.058 

(D!  Sodium 

19.000  S 

0.029 

(0)  Vanadium 

0.011 

0.008 

(Oj  Zinc 

0.032 

0.002 

(T)  Aluminum 

0.180 

0.045 

JT)  Barium 

0.073 

0.002 

(T)  Boron 

0.059 

0.006 

(T)  Calcium 

24.000  B 

0.010 

(T)  Iron 

0.20C  B 

0.007 

(T)  Magnesium 

14.000 

0.030 

(T)  Manganese 

0.034 

0.002 

JT)  Silicon 

28.000 

0.058 

(T)  Sodium 

18.000  B 

0.029 

(T)  Vanadium 

0.011 

0.008 

(T)  Zinc 

0.020 

0.002 

-513 

NSWS13SW01 

10)  Barium 

0.050 

0.002 

(0)  Boron 

0.062 

0.006 

(0)  Calcium 

18.000  B 

0.010 

(0)  Copper 

0,008 

0.006 

(0)  I ron 

0.030  B 

0.007 

(0)  Magnesium 

8.400 

0.030 

!0)  Manganese 

0.019 

0.002 

(0)  Silicon 

21.000 

0.058 

iO)  Sodium 

13.000  B 

0.029 

(0)  Zinc 

0.057 

0.002 

(T)  Aluminum 

0.710 

0.045 

(T)  Barium 

0.076 

0.002 

(T)  Boron 

0.062 

0.006 

(T)  Calcium 

19.000  B 

0.010 

(T)  Chromium 

0.007 

0.007 

(T)  Copper 

0.014 

0,006 

(D)  =  Dissolved 
(T)  =  Total 

B  =  Detected  in  Blank,  result  not  corrected 
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wA'l-;.  samples  con'’a;ning  anal''tes  detected 

AT  CP  ASC'.:  _ABOAATORY  CETECTION  CiMlTS. 


Cetectio^ 

Analyte  Result  Limit 


;t;  Iron 

1.000  3 

0,007 

!’)  Magnesium 

9,100 

0.03C 

Manganese 

0.070 

0  002 

; ' )  S 1 • 1 ccn 

Z3,000 

0,056 

" )  Sodium 

13.000  B 

0.029 

■)  Vanaa'^m 

0.011 

C.008 

0,110 

0.002 

2) 

?  3  r  ' 

0.066 

0 , 002 

‘  > 

Boro^ 

0  059 

0.006 

•'  'S  \ 
^  / 

Cd'C* 

24.000 

3 

0.010 

'■  -■ ; 

!  '“C'^ 

0  036 

Q 

0,007 

D) 

Magnes ' jm 

13  OCO 

0,030 

’S ' 

•^a^gAHnese 

0  011 

0 , 002 

2 ; 

S' ' 'Con 

27,000 

0,053 

S  ] 

ijO'ur’ 

15  OCO 

5 

0,029 

J  u" 

3  239 

0.008 

■ : 

S’-c 

0  016 

0  002 

A  ’  •  n 

0.2CC 

0,045 

.  / 

0.075 

0.002 

-C'‘C" 

0.059 

0.006 

Sa' c • 

24,000 

B 

C.OlO 

C  330 

s 

0.007 

14  000 

0.030 

0  041 

0.002 

-•  ■  •so- 

2  7  000 

0.053 

13  000 

3 

0  029 

jH 

0  009 

0  008 

‘  '’C 

0  030 

0  002 

S Ba  - ' 

0,050 

0  002 

3’.  Ba^’-C.p 

0.120 

0.006 

0  )  C  a  '  c  '  urn 

31  .000 

0  OIC 

3  /  1 

0  044 

0.007 

'^agnes’un 

9  000 

0  030 

0;  ‘Manganese 

0,010 

0,002 

01  S ' ’  1  con 

25  000 

0  058 

')]  Sod’jm 

20,000 

0.029 

o;  7i^c 

0  050 

0  002 

'  '  Aluminum 

0  160 

0,045 

’  )  Ban  urn 

0  050 

0,002 

T )  Boron 

0.120 

0  006 

T)  Calcium 

22  000 

0,010 

'O  =  O'S'jolveri 
'  T )  =  '  a  t  a 

3  -  Cetettei"!  in  B'anx,  result  not  conrpcte^t 
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Table  4-1.  SURfACE  WATER  SAMPLES  CONTAINING  ANALY''ES  DETECTED 
AT  CR  ABOVE  .ABORATORY  DETECTION  LIMITS. 


Sdirc'e  _i"ple  Detection 


-CCat ' cr 

■  ■be": '  Ti  cat  1  on 

Analyte 

Resul t 

Limit 

wS  1 ' 

^  :  1  bSWC  1 

( T )  I  non 

0.340 

0.007 

(T)  Magnesium 

9.200 

0.030 

(T)  Manganese 

0.019 

0.002 

(T)  Silicon 

26.000 

0.058 

.'t;  Sodium 

20.000 

0.029 

;  T )  Z’ nc 

0.047 

0.002 

« ; 6  S : » 7 1 3  S »  '  1  !  D )  Ba  r  1  urn 

0.025 

0.002 

(S;  Calci'im 

9.100 

0.010 

(3)  Iron 

0.039 

0.007 

;3)  Magnesium 

C .  3 1 0 

0.030 

;S,'  Manganese 

0.013 

0.002 

(3)  Silicon 

2.000 

0.058 

;D)  Sod' urn 

2.000 

0.029 

(■3)  Z'.nc 

0.024 

0.002 

['  ]  Aluminum 

0 . 066 

0.Q45 

(■)  Banjm 

0.025 

0.002 

;  T )  'E  a  1 C  ’  urn 

9.400 

0.010 

'  ^ 1  1 "on 

0.099 

0,007 

1 ' ‘'agnes'um 

0.940 

0.030 

1  ’ ;  Manganese 

0.006 

0.002 

;t;  S'l icon 

2  200 

0.058 

1 ' !  5od' um 

1.800 

0,023 

"  :  : ■ "C 

0.025 

0,002 

m 

.,  W . 

'.  V )  Ba  r  •  uH 

0  07  1 

0.Q02 

;0;  roncn 

0,170 

0  006 

;3!  Calc 'urn 

29  000  3 

0  010 

'D)  Copper 

0  013 

0  006 

'3)  1  non 

0  069  B 

0.007 

;3)  Magnesium 

o 

o 

0,C3C 

;  )  Manganese 

0  018 

0  002 

S  ’  '  •  con 

13  000 

0  058 

ID)  'Scoi.um 

25  000  3 

0.029 

;  3  i  ’me 

0  072  B 

0  002 

umi  njm 

0.170 

0.045 

(T)  Barium 

0  070 

0.002 

{ ’ ]  Boron 

0  140 

0.006 

(t;  Calcium 

28,000  B 

0  010 

;T)  Coeper 

0.010 

0  006 

(T)  Iron 

0  330  B 

0,007 

i’)  Magnesium 

6  000  B 

0  030 

' ^ )  Manganese 

0  026 

0  002 

10)  =  S'  '-sol  <ed 

' ;  •  ’  0 1  a  1 

3  =  OetectP'l  ' "  3'a''>.,  'os.j’t  not  con'-ected 


! 
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RADIAN 

CORPOKitTION 


'  u  u  ;  c 


SAMPLES  conea;n;ng  ANACVEES  OET.-CrED 
no  _ _  JCitLItU 


AT  OR  ABOVE 


aboratory  detection  limits. 


idpTic .  e 
.0C3l 'on 


Sdmoie 

i’dent-  ^ication 


WS 17 


^'SWS:  7SWGI 


«rS  13 


'‘iWf- l^SWOl 


Jeter,  ter^ 


5'd"k,  res.,lt  not  corrpr. 


Analyte 

Resul t 

Cetectic' 

L  I'Tl  t 

iT)  Silicon  '  . . . . 

(T)  Sodium 

12.000 

0.058 

(T)  Zinc 

21.000  B 

0.029 

0.083  B 

0.002 

(0)  Barium 

ID)  Boron 

0.066 

0.002 

(0)  Calcium 

0.160 

0.006 

(0)  Copper 

13.000  B 

0.010 

{-}  Iron 

0.010 

0.006 

10)  Magnesium 

0.130  B 

0.007 

i3}  Manganese 

A. 700  B 

0,030 

10)  Nickel 

0.021 

0.002 

!01  Silicon 

0.700 

0,015 

(3)  Sodijm 

9.300 

0.058 

10)  Z'nc 

16.000  B 

0.029 

\  '}  Aiumirum 

0,075  8 

0,002 

\  i” )  Bari  yiri 

0.320 

0.045 

i  T )  Boron 

0.073 

0,002 

1^)  Calcium 

0,760 

0,005 

v'^i  CTromiuri 

17,000  8 

0,010 

i’)  Copper 

0.008 

0.007 

(T)  Iron 

0.140 

0,006 

Magnesium 

0.620  B 

0.007 

(T)  Manganese 

4,700  B 

0.030 

I’l  Nickel 

0.028 

0,002 

!■)  “otassium 

12.000 

0,015 

C 

o 

u 

h- 

3.500 

3.000 

I';  Sod'um 

9.500 

0,058 

in  zi.-c 

15.000  B 

0,029 

3  100  B 

0.002 

'0]  Barium 

10)  Boron 

0,059 

0.002 

iD)  Calcium 

0.096 

0,006 

10)  Cooper 

18  000  8 

0.010 

101  ! ron 

0,015 

0.006 

10]  Magnesium 

0.100  B 

0.007 

(0)  Manganese 

5.000  B 

0.030 

(D)  N'cke] 

0.012 

0,002 

'0!  Si'icpn 

C  089 

0  015 

(15)  Sodium 

11.000 

0.058 

ID)  Zinc 

15.000  8 

0.029 

1 )  AT umi  num 

0.093  B 

0.002 

(’)  Barium 

0.250 

0.045 

. .  . 

0  063 

0.002 

4-f)0 


A 


ffAOIAM 


"■-ible  4-1 . 


SURFACE  WATER  SAMPLES  CONTAINING 
AT  OR  ABOVE  LAaORATQRY  DETECTION 


ANALTTES  DETECTED 
limits. 


Samp ; e 
vOcat 1  CO 


WS19 


»SE1 


(0)  =  Dissolved 
'I)  =  Total 

6  •  Detected  in  Blank 


Sample 

ide'-ti  fication 


NSWS:9SWQI 


Vt', 


'SW3E1SW0I 


Analyte 

Detect! or 

Result 

Limit 

(T)  Boron 

(^)  Calcium 

0.097 

0.006 

(T)  Copper 

18.000  3 

0.010 

( T )  I  non 

0.008 

0,006 

(T)  Magnesium 

0.460  B 

0.007 

(T)  Manganese 

5.000  8 

0.030 

(T)  Nickel 

0.017 

0.002 

(T)  Silicon 

0.049 

0.015 

(T)  Sodium 

12.000 

0.058 

!’)  Einc 

15.000  B 

0.029 

0.095  B 

0.002 

ID)  Barium 

(D)  Boron 

0.033 

0.002 

Calcium 

0.055 

0.006 

!2)  Copper 

12.000  B 

0.010 

(0)  Iron 

0.012 

0.005 

(D)  Magnesium 

0.029  S 

0.007 

(0)  Manganese 

3.600 

0,030 

(0 )  Si  1 ’ con 

0.004 

0.002 

(0)  SoaisaOi 

5.600 

0.058 

!3)  Zmc 

7.200  6 

0.029 

V 1" /  Aluminum 

0.022 

0.002 

1 )  Bari  u/Tf 

0.250 

0.04S 

(T)  Boron 

0.040 

0,002 

( ^ /  Calcium 

0.059 

0.006 

(T)  Copper 

12.000  B 

0.010 

;T)  Iron 

0.013 

0.006 

(C)  Magnesium 

0.400  B 

0.007 

! ' ;  Manganese 

3.700 

0.030 

(0  Silicon 

O.OIQ 

0.002 

(T)  Sodium 

6.200 

0.058 

( T )  Zinc 

7.200  B 

0.029 

0.037 

0.002 

(D)  Barium 

(0)  Boron 

0.027 

0.002 

(0)  Calcium 

0.044 

0.006 

(D)  Copper 

9.400  B 

0,010 

( D )  I ron 

Q.QIQ 

0.006 

(D)  Magnesium 

0.038  B 

0,007 

(D)  Manganese 

1.900 

0.030 

( 0 )  S 1 1 i con 

0.010 

0,002 

(D)  Sodium 

4.400 

0,058 

(0)  Zinc 

5.000  B 

0.029 

0.070 

0  002 

nesult  not  corrected 


1 


RADIAN 


Table  4-1.  SURFACE  WATER  SAMPLES  CONTAINING  ANALYTES  DETECTED 


AT  OR  ABOVE  LABORATORY  DETECTION  LIMITS, 

Sample 

Samp  1 e 

Detection 

Locdt 1  on 

Icent '  f  ■!  cat. '  on 

Analyte 

Resul t 

Limi  t 

WS21 

NSWS21SW01 

(T)  Aluminura 

0.570 

0.045 

(T)  Barium 

0.042 

0.002 

(T)  Boron 

0,044 

0.006 

(T)  CacSnium 

0.006 

0.004 

(T)  Calcium 

10.000  B 

0.010 

(T)  Chromium 

0.008 

0.007 

(T)  Cobalt 

0.009 

0.007 

(T)  Copper 

0.026 

0.006 

( T )  I ron 

1.400  B 

0.007 

( T )  Magnes i um 

2,200 

0.030 

(T)  Manganese 

0,029 

0.002 

(T)  Silicon 

5.800 

0.058 

T)  Sodium 

5,200  B 

0.029 

IT!  Zinc 

0.140 

0.002 

•S23 

VSWS23SWC; 

ID)  Aluminum 

0,075 

0,045 

(0)  Bar-urn 

0,110 

0.002 

10)  Boron 

0,140 

0,006 

ID)  Calcium 

22.000  8 

0.010 

ID)  Chromium 

0.009 

0.007 

(0)  Cooper 

0.008 

0.006 

(0)  Iron 

0.062 

0.007 

(0)  Magnesium 

12.000 

0.030 

(D)  Manganese 

0.002 

0.002 

ID)  Si  1  icon 

39,000 

0.058 

(0)  Sodium 

25.000  B 

0.029 

(0)  Vanadium 

0,009 

0.008 

(D)  Zinc 

0,059 

0.002 

|T)  Aluminum 

0.056 

0.045 

(T)  Barium 

0.100 

0.002 

( T )  Boron 

0.090 

0.006 

(T)  Calcium 

22.000  B 

0.010 

(T)  Copper 

0.012 

0.006 

(T )  1 ron 

0. 100 

0.007 

(T)  Magnesium 

13.000 

0.030 

(T)  Manganese 

0.005 

0.002 

( T )  Si  1  icon 

41,000 

0.058 

(T)  Sodium 

20,000  B 

0.029 

(T)  Vanadium 

0,009 

0.008 

(T)  Zinc 

0.051 

0.002 

WS24 

NSWS24SW01 

ID)  Ba  r 1 um 

0.044 

0.002 

(0)  Boron 

0.200 

0.006 

(0)  ’  Dissolved 
(T)  -  Total 

B  •  Detected  m  Blank,  result  not  corrected 


I 


I 


U-bl 


'able  4-1 


SURFACE  WATER  SAMPLES  CONTAINING  ANALYTES  DETEC'EO 
AT  OR  A80VE  LABORATORY  DETECTION  LIMITS. 


Same '  e 

_ocat  1 

Sd^D^  e 

I  cer.t  1  C3t  1  on 

Analyte 

Resul t 

Detection 

Limi  t 

WS24 

SSWSc'lSWOl 

(0)  Calcium 

22.000  B 

0.010 

(D)  Iron 

0.029 

0.007 

(D)  Magnesium 

12.000 

0.030 

(0)  Manganese 

0.014 

0.002 

(D)  Nickel 

0.031 

0.015 

(0)  Silicon 

23.000 

0.058 

(D)  Sodium 

no. 000  B 

0.029 

(D)  Vanadium 

0.013 

0.008 

(D)  Zinc 

0.020 

0.002 

(T)  Aluminum 

0.150 

0.045 

(T)  Barium 

0.053 

0.002 

(T)  Boron 

0.210 

0.006 

(T)  Calcium 

23.000  B 

0.010 

(T)  Chromium 

0.017 

0.007 

(T)  Copper 

0.009 

0.006 

( T )  I ron 

0,150 

0.007 

(T)  Magnesium 

12,000 

0.030 

(T)  Manganese 

0.028 

0.002 

(T)  Nickel 

0.032 

0.015 

JT)  Silicon 

30,000 

0,058 

;  I )  Sod  1  urn 

no. 000  B 

0.029 

(T)  Vanadium 

0.014 

0,008 

(T)  Zinc 

0.020 

0.002 

WS25 

sswsl'eswc; 

;D)  Barium 

0,045 

0.002 

(0)  Bl  .. 

0.130 

0.006 

( 0 )  Calcium 

16.000  3 

0.010 

(0)  Chromium 

0,009 

0.007 

(0)  Copper 

0.040 

0.006 

(0)  Iron 

0.044 

0.007 

(0)  Magnesium 

10.000 

0.030 

(D)  Manganese 

0.097 

0.002 

(0)  Nickel 

0.026 

0.015 

(D)  Silicon 

31.000 

0.058 

(0)  Sodium 

85,000  B 

0.029 

(0)  Zinc 

0.029 

0.002 

( r )  A1 umi num 

0.14C 

0.045 

( T )  Ba  r 1  urn 

0.048 

0.002 

{']  Boron 

0.130 

0.006 

(Tj  Calcium 

19.000  B 

0.010 

(T)  Chromium 

0.039 

0.007 

(T)  Copper 

0.010 

0.006 

( T )  I ron 

0.140 

0.007 

(T)  Magnesium 

10.000 

0.030 

(D)  =  Dissolved 
(T)  *  Total 

B  =  Detected  in  Blank,  result  not  corrected 


RADIAN 


Table  4-1.  SURFACE  WATER  SAMPLES  CONTAINING  ANALYTES  DETECTED 

AT  OR  ABOVE  laboratory  DETECTION  LIMITS. 

Same :  e 

Sampl e 

Detection 

Locat 1  on 

Ident )  f cat  1  on  Analyte 

Resu1 1 

Limit 

WS25 

SSWS25SU01  (T)  Manganese 

0.100 

0.002 

(T)  Nickel 

0.027 

0.015 

(T)  Silicon 

32.000 

0.058 

(T)  Sodium 

86.000  B 

0.029 

(T)  Zinc 

0.019 

0.002 

WS<:5 

SSWS25SWC; 

{ 0 )  Ba  r 1 um 

0  072 

0.002 

(D)  Boron 

0.062 

0  006 

(D)  Calcium 

24.000  B 

0.010 

(D)  Iron 

0.028 

0,007 

(0)  Magnesium 

14.000 

0.030 

(0)  Manganese 

0.008 

0.002 

(0)  Silicon 

28.000 

0.058 

'D)  Sod'um 

18.000  B 

0  029 

(0)  Vanadium 

0.008 

0,008 

(D)  Zinc 

0.020 

0.002 

(T)  Aluminum 

0.150 

0.045 

( T )  Ba 1 1 um 

C.079 

0,002 

(T)  Boron 

0.063 

0.006 

(T)  Calcium 

25.000  B 

0.010 

(T)  Iron 

0.230 

0.007 

IT)  Magnesium 

15,000 

0.030 

(T)  Manganese 

0.036 

0,002 

IT)  Silicon 

29.000 

0.058 

;i)  Sodium 

18.000  B 

0.029 

(T)  Vanadium 

0.009 

0,008 

IT)  Zinc 

0.031 

0,002 

N5WSZ7SWO; 

(D)  Barium 

0.074 

0.002 

(D)  Boron 

0.055 

0.006 

(0)  Calcium 

23.000  B 

0,010 

(D)  Iron 

0.053 

0.007 

(0)  Hagrie^iuiii 

14.000 

0.030 

(0)  Manganese 

0,034 

0.002 

(0)  Silicon 

28.000 

0.058 

( D )  Sodium 

17.000  B 

0.029 

(D)  Zinc 

0.044 

0.002 

(T)  Aluminum 

0.270 

0.045 

(T)  Barium 

0.083 

0.002 

( T )  Boron 

0.056 

0.006 

(T)  Calcium 

24.000  8 

0.010 

(T)  Copper 

0.009 

0,006 

(T)  Iron 

0.420 

0.007 

(D)  =  Dissolved 
(T)  =  Total 

B  •  Detected  in  ^iank,  result  not  corrected 


A-6A 


(T)  =  Total 
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RADIAN 

COKPORATIOM 


’able  4-1,  SURFACE  WA^ER  SAMPLES  CONTAINING  ANALYTES  DETECTED 
AT  CR  ABOVE  LABORATORY  DETECTION  LIMITS. 


Sampl e 

Local  ■  c-' 

Sa’"c’  e 

I  Je^'l  1  f  1  cat  1  cn 

Anal yte 

Result 

Oetectic'' 

L”"’t 

SSWSC7$'WC1 

(T)  Magnesium 

M.OOO 

0.030 

(T)  Manganese 

0.056 

0,002 

(T)  Silicon 

30.000 

0.058 

(T)  Sodium 

17.000  B 

0  029 

;  r )  Zinc 

0.052 

0,002 

sws;t:  -  3:, 

‘^ei'-cd  ‘'o-  Vn’ar.-’e  Oraanics, 

.  uq/L 

kS  I 

“EWSISW'*! 

Acetone 

16.000  *,B 

7.500 

slW'::.sw:i 

Acetone 

18.000  *,B 

7 .  500 

Dichiorodi joromethane 

9.200  • 

j,900 

-j 

NE-'i:-:.,:: 

Acetone 

12.000  *,S 

7.500 

mS  5 

NIWIS'WC: 

Acetone 

11,000  *.3 

7.500 

.57 

^  L**S;  InCl 

Acetone 

13,000  ■ 

7,500 

NiW'E  W'C  I 

Acetone 

9.500  * 

7.500 

<*S8 

Acetone 

9.800  ‘ 

7.500 

wS9 

FDw:?:w:: 

Acetone 

13.000  * 

7.500 

NSWS9iW01 

Acetone 

10  000  * 

7.500 

WSIC 

NSWSICSWCl 

Acetone 

49.000 

7.500 

WS 1 1 

NSW3USW0I 

Acetone 

11.000  *,3 

7.500 

WSi2 

Nswsieswci 

Acetone 

9.500  * 

7.500 

WS13 

NSWS13SU01 

Acetone 

8.300  * 

7.500 

(0)  =  0i ssol ved 
(T)  ^  Total 

8  »  Detected  Blank,  result  not  corrected 
*  *  Estimated  result  less  than  5  limes  the  detection  limit 
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RADIAN 


"able  4-1.  SURFACE  WATER  SAMPLES  CONTAINING  ANALYTES  DETECTED 
AT  OR  ABOVE  LABORATORY  DETECTION  LIMITS. 


Sa'T’pi  e 

Locate  cn 

Samp] e 
Ide-it  ’  E'  cat  ’ 

on  Analyte 

Resul t 

Detect  1 cn 

Lirm  t 

WSIA 

N5WS14SWQ1 

Acetone 

14.000  * 

7.500 

WSiS 

NSWS153W0! 

Acetone 

10.000  *,3 

7.500 

w  S  i  7 

NSoSi/SWOl 

Acetone 

9.200  *.5 

7.500 

"S  I  3 

NSxa  1 :5W0'. 

Acetone 

8.300  •,A 

7.500 

-SIS 

S  SWS  ^  ?SWC  1 

Acetone 

8.900  *,a 

7,500 

WSC3 

NSWS20SW01 

Acetone 

10.000  * 

7,500 

nS2'. 

vsws2;swc; 

Acetone 

12.000  * 

7,500 

wS23 

SS«:22SwCl 

Acetone 

16.000  * 

7.500 

•  S2A 

SSW524SWG1 

Acetone 

10.000  * 

7.500 

WS2S 

NSWS25SW01 

Acetone 

7.700  * 

7.500 

WS27 

N5W327SW01 

Acetone 

9.500  *,5 

7.500 

^WA77T  -  Ext- 

actable  Pnor’tY  Pq' 

lutants  (3ase/NeutraI  andAcidl.  ua/'L 

WSl 

NSWSISWOI 

Pentachl orophenol 

7.800  * 

3.600 

WS3 

NSWS3SW01 

bi  s(2-Ethyl hexyl jPhthalate 

2.600  *,B 

2.500 

WS7 

n:ws7swoi 

bi  s(2-Ethyl hexyl )Phthalate 

8,500  8 

2.500 

8  •  Detectea 

*  •  Estimated 

in  Blank,  result  not 
result  less  than  5 

corrected 

times  the  detection  limit 
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RADIAN 


"able  4-1.  SURFACE  WATER  SAMPLES  CONTAINING  ANALViES  OETECTED 


AT  OR  ABOVE 

laboratory  DETECTION  LIMITS. 

Sai'T^D*  e 

Local  1 

Sample 

loenti fication 

Anal yte 

Resul t 

Detect^o'' 

Li  mi  t 

WS8 

N5WS8SW01 

bis(2-EtriylhexyI  )Phthalate 

3.100  ‘.B 

2.500 

WS9 

F0WS9SWG1 

4-Ni trophenol 

3.800  ♦ 

2.400 

bi s( 2-Ethyl  hexyl 'Phthal ate 

2.800  *,B 

2.500 

NSWSSSWOl 

bis(2-Etbylhexy^ )Phtnalate 

2.500  *  5 

2.500 

WSIG 

NSWSICSWOI 

4-Ni troobeno! 

7.8f0  * 

2.400 

rhenpl 

1.800  * 

1.500 

W'S  1 1 

NSWS 1 ISWCl 

4  -N 1 1 ’ 

4.200  * 

2.400 

bisIO-Ethylrexyi;  ri'tra’ate 

3.000  *,3 

2.500 

WSi.3 

VSWSIjSWjI 

bi s( 2-Ethy> hevy' jPhthalate 

3.  ICO  '.B 

2.500 

mi  1  7 

Nswsi 'SwOi 

4-HK  ropheno ! 

7.900  • 

2,400 

Phenol 

1.800  ♦ 

1.500 

WSE4 

NSWS24SW0I 

bi si 2-£thyl hexyl ! Phtral ate 

2.800  *,B 

2.500 

wsrs 

SSW'S263W'C  I 

bi s (2-Ethyl  hexyl JPhrhal ate 

4.000  *,B 

2.500 

W525 

NSWS2E5W01 

bi s(2-EthylhexyI jPhthaiate 

3.100  *,S 

2.500 

W32  7 

NSUS27SW01 

bis( 2- Ethyl  hexyl ) Phthal ate 

3.000  *.3 

2.500 

*  =  Eat'mated  result 

less  than  5  times  tne 

detection  1 imit 
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RADIAN 


I  O  M 

TaDle  4-2.  S^REAW  SEDIMENT  SAMPLES  CONTAIMIMG  ANAlYTES  DETECTED 
AT  OR  ABOVE  LABORATORY  DETECT ICN  LIMITS. 


Sample  Sample  Detector 


wOcat 1  on 

I  dent ’ f i cat i  on 

Analyte 

Result 

-  '  'T''  1 

£335.2  ■  'otai 

Cva'~’de.  mg/<g 

mS6 

rJWS6SS0101 

■'otal  Cyanide 

6.:oo 

5 .000 

NSWS6SSQ102 

Total  Cyanide 

8 .  DOO 

5.:cc 

NSy365S0103 

Total  Cyanide 

6.CG0 

5 .  jCC 

MSWS9SSG1 

ToCctI  Cyanide 

5.000 

5 .  ^CO 

«S'5 

'3US'55S01 

Total  Cyanide 

5.000 

5 .  :cc 

wS23 

NSWS28SS01 

Total  Cyanide 

5.000 

5.000 

•S29 

HSWS2VSS01 

Total  Cyanide 

1 4 . 000 

5.000 

£-.’3.2  •  'oral 

Recoverable  Oil  ana  Grease, 

Dg/<3 

.55 

RSUSSSSOlO*. 

OIL/GREASE  by  IR  EPA-413.2 

870.000 

ICC.OCC 

.56 

fOWS6SS0101 

OIl/CREASE  by  IR  EPA-413.2 

320.000 

’OO.OCO 

HSUS6SS0101 

OiL/GREA'-  by  IR  EPA-<.15.2 

590.000 

100.000 

NSWS6SS0102 

OIL/GREASE  by  IR  EPA-413.2 

200 . 000 

100.000 

NSWS6SS0103 

OIL/GREASE  by  IR  EPA-413.2 

300.000 

100.000 

yS12 

NSWS12SS01 

OIL/GREASE  by  IR  EPA-413.2 

870.000 

'00.000 

USU 

NSUSUSS0101 

OIL/GREASE  by  IR  EPA-413.2 

340.000 

100.000 

I  O  M 

Table  4-2.  STREAM  SEDIMENT  SAMPLES  CONTAINING  ANALT’ES  DEFECTED 
AT  OR  ABOVE  LABORATORY  DETECTION  LIMITS. 


SaoiDi  e 

woca: ’ on 

Sample 

I  dent  1  f !  ca*”  i  on 

Analyte 

SesuL  t 

detect • zr 

,  ■  T.'  z 

=  **13. *!  •  Tota: 

9ec3ve''aDie  PetroieLrn 

Hydrocarbons,  mg/Kj 

WS5 

NSWS5SS0IQ1 

Total  oetroleun  hydrocarbons 

470, coo 

■CC.  jCO 

PDUS6SS0101 

Total  petroleum  hydrocarbons 

260. QOQ 

•oc.oco 

NSWSbSSOIOI 

’otal  petroleun  hydrocarbons 

400.000 

NSUS6SS0102 

Total  petroleun  hydrocarbons 

170.000 

':c.:oo 

NSUS6SS0103 

Total  petroleun  hydrocarbons 

260.000 

•;c.;go 

^S'Z 

NSUS12SSC1 

Total  petroleun  hydrocarbons 

500. OOC 

'00.000 

NSWSUSS0101 

Total  petroleun  hydrocarbons 

210.000 

1 00 . 000 

SW60'0  ■ 

Inductively  Coupled  Plasma 

(ICP)  Metals  Screen,  mg/kg 

.S' 

NSWS1SS01 

Al 

Aluninun 

'400.000 

..'CO 

Ba 

Bariun 

28.000 

3. '30 

Be 

Beryl  1  iun 

0.100 

0.09' 

Ca 

Ceiciun 

850.000  B 

0.910 

Co 

Cobalt 

2.900 

0.640 

Cr 

Chrotniun 

7.900 

0.640 

Cu 

Copper 

3.700 

0.550 

Pe 

1  ron 

2900 . 000 

0.640 

Mg 

Magnes  <  un 

790.000 

2.700 

Mn 

Manganese 

42.000 

0.180 

Ns 

Sodiun 

66.000  3 

2.600 

Ni 

Nickel 

4.800 

1 .400 

V 

Vanediun 

7.500 

0.730 

2n 

Zinc 

37.000 

0.180 

W32 

Nsus2ssaioi 

Al 

Alifnirxjn 

2800.000 

4.100 

8a 

Bariun 

41.000 

0.180 

Be 

Beryl  1  iun 

0.150 

0.092 

Ce 

Calciun 

1300.000  8 

0.920 

Co 

CoPatt 

4.500 

0.640 

Cr 

Chroniun 

8.200 

0.640 

Cu 

Copper 

6.600 

0.550 

Fe 

Iron 

5300.000 

0.640 

S  >  0«t*cttd  in  Blank,  result  not  corrected 


'able  » - 2 . 


STREAM  SEDIMENT  SAMPLES  CONTAININC  ANAL'TES  3£'EC’’ED 
AT  0«  ABOVE  laboratory  DETECTION  lIMI'S. 


RADIAH 

CORVOn/iTIOM 


Sample  Sample 

-DCation  I  bent ’ * i cat i on  Analyte 


R 


esu .  t 


Detect ■ 


.S2 


NSUS2SS0101  Mg  MagneslLHi 

Mn  Manganese 

Ha  Sodion 

Ni  Nickel 

V  VanadiLfD 

2n  Zinc 


'300.000 

2.  see 

70.300  S 

:.  'SC 

'00.000  3 

2. ’00 

7. 100 

•  .-DO 

•4.000 

o.^o 

40.000 

e.'SG 

NSUS2SSQ102 


Al  AltiDincin 
Ba  Bariun 
Be  Beryllidn 
Ca  Calcium 
Co  Cobalt 
Cr  Chromium 
Cu  Copper 
Fe  I ron 
<  Potassium 
Mg  Magnesium 
Mn  Manganese 
Na  Sodium 
Hi  ttickeV 
V  Vanadium 
Zn  Zinc 


5200.000 

4.:gc 

78.000 

0 .  •  80 

0.270 

j .  089 

2400.000  B 

0 . 890 

5.900 

3.620 

10.000 

0.620 

11.000 

0.530 

8000.000 

0 . 620 

670.000 

270.000 

22U0.000 

2.700 

150.000  S 

0.180 

190.000  B 

2.600 

9.700 

1 .300 

19.000 

O 

o 

42.000 

0.  'SC 

NSUS2SS0103 


Al  Aluminum 
Ba  Barium 
Be  Beryllium 
Ca  Calcium 
Co  Cobalt 
Cr  Chromium 
Cu  Copper 
Fe  I ron 
K  Potassium 
Mg  Magnesium 
Mn  Manganese 
Na  Sodium 
Ni  Nickel 
V  Vanadium 
Zn  Zinc 


3600 . 000 
130.000 
0.420 

3300.000  B 
9.000 
14.000 
16.000 
13000.000 
1100.000 
3200.000 
150.000 
300.000  B 
14.000 
30.000 
50.000 


4.000 

0.180 

0.090 

0.900 

0.630 

0.630 

0.5^0 

0.630 

270.000 

2.700 

0.180 

2.600 

1.300 

0.720 

0.180 


WS3 


NSWS3SS0101 


Al  Aluminum 
Ba  Barium 
Be  Beryllium 
Ca  Calcium 


7200.000 

4.500 

79.000 

0.200 

0.440 

0.099 

2100.000  B 

0.990 

B  >  Detected  in  Blank,  result  not  corrected 
S  •  Result  deterimined  by  Method  of  Standard  Addition 
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STREAM  SEDIMENT  SAMPLES  CONTAINING  ANAL'^’ES  DETECTED 
AT  OR  ABOVE  LABORATORY  DETECTION  lIMITS. 


RADIAN 

CO«»a^ATION 


<.■2. 


Samel » 
-ocat ■ OP 


.S5 


SamcL  e 

:  de'^t  ’  *  1  cat  i  on 


HSWS3SS0101 


NSWS3SS0102 


NSUS3SS0103 


Analyte 

Resul : 

Detect • :r 

-  '  mi  t 

Co 

Cobalt 

6. 'CO 

D.  ":c 

Cr 

Chromiun 

17.000 

D .  ■’DC 

Cu 

Copper 

8.700 

j .  6CC 

fe 

I  ron 

"000.000 

^ 

Hg 

Magnesiuti 

•800.000 

5 .  jCC 

Hn 

Manganese 

150.000 

0.2O0 

Na 

Sodiun 

'40.000  a 

2.9CC 

Nl 

Nickel 

11.000 

'  .5;c 

V 

vanadi  iH) 

30.000 

C . 

2n 

Zinc 

21.000 

:  .2CC 

At 

A 1  ijni  fxw 

5900.000 

4.200 

Ba 

Ssriin 

120.000 

0.190 

Be 

Beryl  1  iuTi 

0.420 

0.093 

Ca 

Calcitin 

2000.000  B 

0.930 

Co 

Cobalt 

6.500 

0.650 

Cr 

ChroffiiLJn 

14.000 

0.650 

Cu 

Copper 

7.700 

0.560 

Fe 

1  ron 

9400 . 000 

0.650 

"9 

Magnesium 

1800.000 

2.  SCO 

Mfl 

Manganese 

110.000 

0 .  *  9C 

Na 

Bodiun 

'40.000  B 

2 .  '00 

N1 

Nickel 

'O.COO 

'  ..00 

V 

Vanadim 

30.000 

0.7,0 

2n 

Zinc 

•8.000 

0  .  ■  90 

Al 

Alunincm 

5300.000 

4.200 

Ba 

BartLin 

94 . 000 

0.  -90 

Be 

Beryl  1  icia 

0.380 

0.094 

Ca 

Calciun 

2200.000  S 

0.9<.0 

Co 

Cobalt 

7.900 

0 . 660 

Cr 

ChromiLin 

11.000 

0.660 

Cu 

Copper 

9.000 

0.570 

Fe 

I  ron 

8800.000 

0.660 

•<9 

M«9ne9  i  van 

2200 . 000 

2.800 

Mn 

Manganese 

1 70 . 000 

0.190 

N« 

Sodiim 

160.000  B 

2.700 

Ni 

Nickel 

7.500 

1  .400 

V 

vanadim 

25.000 

0.750 

Zn 

Zinc 

21.000 

0.190 

WS4 


NSWS4SS0101 


Al  Alijninan 

Ba  Barilla 


2900.000  3.900 

35.000  0.170 


B  >  Oatactad  in  Blank,  raault  not  correctad 
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aCiff 


srRE»H  SEDIMENT  SAMPLES  CONTAINING  ANAf'ES  DE'EC'ED 
AT  OR  ABOVE  laboratory  DETECTION  lIMI’S. 


RADIAN 


Safnple  Sample  Detect- dt 


.ocat ■ cn 

: aert  ^  ^ ' cat i cn 

Analyte 

Resul t 

w  ■  m-  t 

NSWS4SSC101 

Be 

Beryl  1  'tan 

0.260 

:.:87 

Ca 

CalciLfli 

800.000  B 

3 . 373 

Co 

Cobalt 

3.900 

0.61C 

Cr 

ChromtLfn 

7.800 

0.613 

Cu 

Copper 

4.700 

0.52C 

fe 

1  ron 

5400.000  B 

0.6’0 

Mg 

Hagnesiun 

790.000 

2.600 

Mn 

Manganese 

Sfi.OOO 

O.-TQ 

Na 

Sodlun 

100.000  B 

2.500 

Ni 

Nickel 

4.800 

1.300 

Si 

Si  1  icon 

77.000  B 

5.000 

V 

Vanadiun 

20.000 

0.690 

Zn 

Zinc 

13.000  B 

O 

o 

NSWSASS0102 

Al 

Alunirxjn 

3600.000 

4.400 

Ba 

Sariun 

47.000 

0.200 

Be 

Beryl  1  iunt 

0.250 

0.098 

Ca 

Ca 1 c i  un 

990.000  B 

0.980 

Co 

Cobalt 

4.100 

0.680 

Cr 

ChroiniLiTi 

8.400 

0.680 

Cu 

Copper 

5.600 

0.590 

Fe 

1  ron 

6100.000  B 

0.680 

Mg 

MagnesiLiti 

1100.000 

2.900 

Manganese 

110.000 

0.200 

Na 

Sod  i  van 

95.000  B 

2.800 

Ni 

Nickel 

5.900 

1.500 

Si 

Silicon 

48.000  B 

5.700 

V 

Vanadiun 

20.000 

0.780 

Zn 

Zinc 

12.000  B 

0.200 

NSWS4SS0103 

Al 

Aluninun 

3900.000 

4.300 

Ba 

Sariun 

48.000 

0.190 

Be 

Beryl  1 iun 

0.340 

0.096 

Ca 

Calciun 

1100.000  B 

0.960 

Co 

Cobalt 

4.000 

0.670 

Cr 

Chromiun 

9.200 

0.670 

Cu 

Copper 

5.100 

0.570 

Fe 

Iron 

6500.000  B 

0.670 

Mg 

Magnesiua 

1200.000 

2.900 

Mn 

Manganese 

110.000 

0.190 

Na 

Sodiue 

120.000  B 

2.800 

Ni 

Nickel 

5.200 

1.400 

Si 

Si  1  icon 

120.000  8 

5.500 

V 

Vanadiun 

22.000 

0.760 

3  *  Detected  in  Blank,  result  not  corrected 
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STREAK  SEDlKENl  SAKPLES  CONTAiMING  AKAL^'ES  :5ETEC'ED 
AT  CR  ABOVE  .ASOSATORY  OETECTIOK  LIMITS. 


RADIAN 


SafTpl  e 

!  de'^t  •  f '  cat '  on 

Analyte 

Result 

l^etect  ’  on 

_  •  t 

RSUS4SSO'03 

Zn 

Zinc 

12.000  B 

a.  ’9C 

HSUS5SS0101 

Al 

Aluninun 

8300.000 

*..2CC 

Ba 

Sariun 

81.000 

:.  '50 

Be 

Beryl  1 iue 

0.340 

; .  :54 

Ca 

Calciun 

2000.000  a 

2 ,  VuG 

Cd 

Ca<>niuii 

0.750 

2.380 

Co 

Cobalt 

6.500 

2.560 

Cr 

Chronii  lki 

17.000 

2 . 660 

C- 

c:ev«'‘ 

lA.UOO 

Q.560 

Fe 

1  ron 

10000.000  s 

C.660 

K 

Potassiun 

620.000 

230.000 

Hg 

Magnesiun 

2400.000 

2.300 

Mn 

Manganese 

150.000 

0.190 

Na 

SodiLin 

170.000  S 

2.700 

Ni 

Nickel 

12.000 

1.400 

Pb 

Lead 

10.000 

3.900 

V 

vanadiLia 

24.000 

0.750 

2n 

Zinc 

170.000  S  B 

0.190 

NSUS5SSQ102 

AL 

Aluitinua 

11000.000 

3.900 

As 

Arsenic 

5,200 

4.600 

Ba 

Saritjn 

120.000 

0.180 

Be 

Beryl  1 i j» 

0.440 

0.088 

Ca 

Calcium 

3100.000  B 

0.880 

Co 

Cobalt 

8.600 

0.610 

Cr 

Chromiuii 

14.000 

0.610 

Cu 

Copper 

17.000 

0.530 

Fe 

Iron 

15000.000  B 

0.610 

K 

Potasaium 

690.000 

260.000 

Mg 

Magnesium 

3600.000 

2.600 

Mn 

Manganese 

220.000 

0.180 

Na 

Sodium 

380.000  B 

2.500 

Ni 

Nickel 

15.000 

1.300 

V 

Vanadium 

31.000 

0.700 

Zn 

Zinc 

41.000  B 

0.180 

NSWSSSS0103 

Al 

Alumlnua 

12000.000 

4.200 

As 

Arsenic 

5.400 

5.000 

Ba 

Barium 

98.000 

0.190 

Be 

Beryllium 

0.460 

0.094 

Ca 

Calcium 

3000.000  B 

0.940 

Co 

Cobalt 

8.400 

0.660 

8  <  Dettcted  in  Blink,  mult  not  comctid 
S  •  Rtsult  datcminid  by  Method  of  Standird  Addition 
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RADIAN 


"able  ^-2.  STREA>^  SEOIMEk^T  SAMPLES  CONTAINING  ANAL^T£S  0€"EC"“D 
AT  OR  ABOVE  LABCRATOR'^  OETECT:oN  LIMITS. 


Samoie 

.:;cat  ’  on 

Sanpie 

;  bent  1  *  i  cat  1 1.  n 

Analyte 

Resui t 

Getect ’ cn 

w ’m’ t 

WS5 

NSWS5SS0103 

Cr 

Chroffli  Lin 

16. GOO 

0.66C 

Cu 

Copper 

17.000 

0.560 

ft 

I  ron 

15000.000  g 

0.660 

K 

Potsssiun 

810.000 

280.000 

Mg 

Magrve^iun 

3600.000 

2.  SCO 

Mn 

Manganese 

200.000 

O.UG 

Na 

Sodium 

360.000  B 

2.700 

Hi 

Nickel 

U.OOO 

V 

Vanadiun 

40.000 

0.750 

2n 

Zinc 

40.000  B 

0.  '?C 

.S6  FCWS6SS0101 

At 

Alimimm 

2900.000 

4.500 

Ba 

Barium 

47.000 

0.200 

Be 

Beryl  1 ium 

0.210 

O 

s 

o 

Ca 

Calcium 

980.000  B 

1.000 

Cd 

Ca<^tun 

0.510 

0.400 

Co 

Cobalt 

4.100 

0.700 

Cr 

Chrom'um 

10.000 

0.700 

Cu 

Copper 

6.400 

0.600 

fe 

1  ron 

4500.000  B 

0.700 

Mg 

Magnesium 

910.000 

3.000 

Mn 

Manganese 

54.000 

0.200 

Na 

Sodium 

77.000  B 

2.900 

Ni 

Nickel 

w  .  >  w  « 

1.500 

Pb 

Lead 

13.000 

4.200 

V 

Vanadium 

17.000 

0.800 

2n 

Zinc 

26.000  B 

0.200 

NSWS6SS0101 

Al 

Aluminum 

2500.000 

4.100 

Be 

Barium 

48.000 

0.'80 

Be 

Beryl  1 ium 

0.220 

0.091 

Ca 

Calcium 

2300.000  B 

0.910 

Cd 

Cacknium 

0.470 

0.370 

Co 

Cobalt 

3.100 

0.640 

Cr 

Chromium 

8.600 

0.640 

Cu 

Copper 

7.100 

0.550 

Fe 

Iron 

4100.000  B 

0.640 

Ma 

Magnesium 

900.000 

2.700 

Mn 

Manganese 

62.000 

0.180 

Na 

Sodium 

78.000  B 

2.600 

Ni 

Nickel 

4.500 

1.400 

Pb 

Lead 

16.000 

3.800 

V 

Vanadium 

15.000 

0.730 

B  •  Detected  in  Blank,  result  not  corrected 

4-7A 


'able  '•■2.  ST5EAM  SEDIME*i*  SAMPLES  CONTAINING  ANALYTES  OE'EC'EO 
AT  OR  ABOVE  LABORATORY  DETECTION  LIMITS. 


Saocie  SaTOie 

_Dcat'on  :  ber^t  ’  Y  ■  cat '  on 


wS5 


NSWS6SSQ101 

NSUS6SSC102 


NSWS6SS0 1 03 


WS7 


NSUS7SS0101 


Detect •  on 


Anatyte 

Result 

Zn 

Z'nc 

35. COO  a 

0.180 

Al 

AlLinirRjR 

5900.000 

4. '00 

Ba 

SariLin 

120.000 

0.180 

Be 

8erv(  1  iijn 

0.370 

:.090 

Ca 

Calcium 

1800.000  B 

0.900 

Co 

Cobalt 

6.800 

0.630 

Cr 

Ci>roffli  uw 

15.000 

0.630 

Cu 

Copper 

9.600 

C.540 

Fe 

I  ron 

•0000.000  B 

3.630 

Mg 

Mag  Yes  1  urn 

1800.000 

2.700 

Mn 

Manganese 

300.000 

0.180 

Na 

Sodium 

110.000  B 

2.600 

H\ 

Nickel 

10.000 

1.400 

V 

Varedium 

29.000 

0.720 

Zn 

Zinc 

26.000  B 

0.180 

Al 

Alumirujm 

9500.000 

4.400 

As 

Arsenic 

5.800 

5.100 

Ba 

Barium 

100.000 

0.190 

Be 

Beryl  1 ium 

0.490 

0.097 

Ca 

Calcium 

2200.000  B 

0.970 

Cd 

Cadnium 

0.400 

0.390 

Co 

Cobalt 

9.000 

0.680 

Cr 

Chromi  jn 

22.000 

0.680 

Cu 

Copper 

13.000 

0.580 

Fe 

I  ron 

20000.000  B 

0.680 

h9 

Magnesium 

2200.000 

2.900 

Mn 

Manganese 

550.000  S 

0.190 

Na 

Sodium 

150.000  B 

2.800 

Ni 

Nickel 

15.000 

1.500 

V 

Vanadium 

70.000 

0.770 

2n 

Zinc 

40.000  B 

0. 190 

Al 

Aluminum 

6500.000 

o 

o 

Ba 

Barium 

72.000 

0.180 

Be 

Beryl  1 ium 

0.260 

0.091 

Ca 

Calcium 

1700.000  B 

0.910 

Cd 

Cadaium 

0.630 

0.360 

Cl 

Cobalt 

6.100 

0.640 

Cr 

Chromium 

18.000 

0.640 

Cu 

Copper 

12.000 

0.540 

Fe 

Iron 

9200.000  B 

0.640 

B  >  Dttccttd  in  Blank,  reault  not  corrtcted 
S  •  Result  detenained  by  Method  of  Standard  Addition 
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RADIAN 


Table  ^-2.  STRE-  EDIHEWT  SAMPLES  CONTAINING  ANALT^ES  jE'E'TEO 
AT  OR  ABOVE  .ABORATORT  DETECTION  lIMI'S. 


SafTTOle 

»ocar ’ on 

Sample 

I  dent  ^  f 1  cat ! on 

Analyte 

Result 

^  0  r  ar  * 

_  ■  n-  t 

NSWS7SS0101 

N9 

Magnes  i  lad 

'800.000 

2.  ^:c 

Mn 

Manganese 

*60 . OCO 

0 .  ■  2C 

Ma 

Sodiun 

'10.000  3 

2.5:c 

Mi 

Nickel 

'3.000 

*  .  -  20 

Pb 

Lead 

35.000 

3.8CC 

V 

Vanadiun 

21.000 

2n 

Zinc 

52.000  B 

0 . '  60 

NSWS7SSQ102 

Al 

AlLfnincm 

7800 . 000 

s.SCC 

Ba 

Bar  icm 

101.000 

:.2;c 

Be 

Beryl  1 iua 

0.360 

0.10C 

Ca 

Calciun 

1900.000  B 

O 

O 

O 

Co 

Cobalt 

8.400 

: .  '00 

Cr 

Chromiun 

22.000 

O 

o 

Cu 

Copper 

9.800 

0.600 

Fe 

I  ron 

11000.000  B 

0.700 

Mfl 

Magnes  iLfi) 

2000.000 

3.000 

Mn 

Manganese 

200.000  S 

0.200 

Ma 

SodiLin 

150.000  B 

2.900 

Mi 

Nickel 

19.000 

o 

o 

V 

venacJiLia 

28.000 

o.aoo 

2n 

Zinc 

24.000  B 

0.200 

NSUS7SS0103 

At 

AlLminun 

9300.000 

4.300 

Ba 

Bariuii 

120.000 

0.190 

Be 

Beryl  1 iun 

0.350 

0.096 

Ca 

Calciun 

2300.000  B 

0.960 

CO 

Cobalt 

8.400 

0.670 

Cr 

Chromiun 

32.000 

0.670 

Cu 

Cofjper 

13.000 

0.580 

Fe 

Iron 

12000.000  B 

0.670 

Mg 

Magnes i ua 

3400.000 

2.900 

Mn 

Manganese 

220.000  S 

0.190 

Na 

Soditn 

230.000  B 

2.800 

Mi 

Nickel 

27.000 

1.400 

Pb 

Lead 

9.400 

4.000 

V 

VanadiLiR 

24.000 

0.770 

Zn 

Zinc 

36.000  B 

0.190 

WS8 

FDWS8S$01  Al 

Aluiiincia 

3000.000 

4.300 

Ba 

Bari  US 

170.000 

0.190 

Be 

Beryl  1 iua 

0.160 

0.096 

Ca 

Calciui 

2900.000 

0.960 

B  > 

S  » 

Detected  in  Blank,  .  «kuU  not  corrected 

Result  determined  by  Method  of  Standard  Addition 
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RADIAN 


I 


'■aDle  ‘.■2.  STREAM  SEDIMENT  SAMPLES  COMTAINING  ANAL''’ES  DE’EC’EO 
AT  DR  ABOVE  uABCRATQRr  DETECTIQM  .IMI'S. 


Sarrpce 

; aerz ' r 1  cat i on 

Analyte 

5esui t 

'etect ’ or 

■  Ti '  t 

fnusassoi 

Co 

Cobalt 

5,700 

:.67C 

Cr 

Chrom)  lid 

9.400 

C .  t  ^0 

Cu 

Cooper 

9.400 

:.53C 

F« 

I  roo 

4900.000  B 

:.67: 

Hg 

Magnesian 

1200.000 

2.9C0 

Mn 

Manganese 

75.000 

0.  ■‘bC 

Na 

Sod  ion 

120.000 

2.  see 

14) 

Nictcel 

6. 800 

*  .^.:c 

Pb 

Lead 

5.200 

‘*.:co 

V 

Vanadi  Lin 

12.000 

0 .  "^0 

2n 

Zinc 

92 . 000 

0.190 

NSUSSSSOl 

At 

AluJnincfT) 

5500.000 

r 

o 

o 

Sa 

Barion 

100.000 

O.'SO 

Be 

Beryl  1  i  on 

0.200 

0.091 

Ca 

Calc  ion 

2700.000 

0.910 

Co 

Cobalt 

4.500 

0.640 

Cr 

Chromion 

22.000 

0.640 

Cu 

Copper 

12.000 

0.550 

fe 

1  ron 

9400.000  B 

0.640 

•*9 

Magnes i  on 

2100.000 

2.700 

Mn 

Manganese 

100.000 

0.180 

Na 

Sodiun 

120.000 

2.600 

Mi 

Nickel 

13.000 

1.400 

Pb 

Lead 

16.000 

3.800 

V 

Vsnadion 

16.000 

0.750 

Zn 

Zinc 

85.000 

0.180 

NSWS9SS01  Ag 

Si Iver 

1.700 

0.650 

At 

Alonimin 

1600.000 

4.200 

Ba 

Barion 

26.000 

0.190 

Be 

Beryl  lion 

0.097 

0.093 

Ca 

Calcion 

1500.000 

0.930 

Cd 

Cation 

0.380 

0.370 

Co 

Cobalt 

2.400 

0.650 

Cr 

Chromion 

8.400 

0.650 

Cu 

Copper 

7.200 

0.560 

Fe 

Iron 

3900.000  B 

0.650 

>«9 

Magnes  i  on 

1200.000 

2.800 

Mn 

Manganese 

56.000 

0.190 

Ns 

Sodion 

78.000 

2.700 

Ni 

Nickel 

8.100 

1.400 

Pb 

Lead 

9.100 

3.900 

B  >  Detected  in  Blank,  reault  not  corrected 
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RADIAN 


I 


'a£5l»  •.  2.  STREAM  SEDIMENT  SAMPLES  CONTAINING  ANAL’^ES  DE'EC'ED 
AT  OR  ABOVE  LABORATORY  DETECTION  LIMI'S. 


Sample  Sample 

uOcat’on  I  dent  1  * ' cat i on 


mS9 


NSUS9SS01 


wS '  c 


NSWS  fOSSOI 


NS12 


NSWS12SS01 


WS13  NSUS13SS0101 


3  e  t  ec  t '  or 


Analyte 

fiesul t 

.  '  ^Tl'  t 

V 

Vanadicin 

7'. 200 

2 .7^0 

2n 

2inc 

320.000  5 

’90 

Si  1  ver 

2.900 

:.62C 

Al 

AlLini  rxjn 

2100.000 

*• .  jOO 

Ba 

Baritjn 

42.000 

3.  '30 

Ca 

Ca 1 c  i  Lfli 

970.000 

s 

3.390 

Cd 

Cadmiisn 

1 . 300 

3.360 

Co 

Cobalt 

2.600 

0.620 

Cr 

Chromiem 

24 . 000 

0.620 

Cu 

Copper 

11.000 

0.540 

Fe 

I  ron 

4000.000 

B 

0.620 

Mg 

Hagnesiuit 

’200.000 

2.700 

Mn 

Manganese 

52.000 

0.180 

Ma 

Sodiun 

77.000 

B 

2.600 

Ni 

Nickel 

7.900 

1.300 

Pb 

Lead 

43.000 

3.700 

V 

Vanadium 

9.800 

0.710 

2n 

Zinc 

130.000 

B 

0.180 

Al 

Alisninon 

3200.000 

o 

o 

Ba 

Bari  UN 

30.000 

0.180 

Be 

Beryl  1 iun 

0.140 

0.090 

Ca 

CalciuN 

1200.0P0  S 

0.900 

Cd 

CadNiun 

1.000 

0.360 

Co 

Cobalt 

2.900 

0.630 

Cr 

Chromiun 

17.000 

0.630 

Cu 

Copper 

6.600 

0.540 

Fe 

Iron 

4800.000  B 

0.630 

Mg 

MagnesiuN 

1500.000 

2.700 

Mn 

Manganese 

60.000 

0.180 

Na 

Sodiun 

85.000  B 

2.600 

Ni 

Nickel 

10.000 

1.400 

Pb 

Lead 

8.100 

3.800 

V 

Vanadiun 

10.000 

0.720 

Zn 

Zinc 

220.000  B 

0.180 

Al 

AluninijR 

7900.000 

4.500 

Ba 

Bariua 

80.000 

0.200 

Be 

Berylliun 

0.320 

0.099 

Ca 

Calciua 

170C.000  B 

0.990 

B  •  Detected  in  Blenk,  reeult  not  corrected 
S  z  Result  determined  by  Method  of  Standerd  Addition 
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aCi  e  •  2 . 


STREAM  sediment  SAMPLES  CONTAINING  DE''PC’‘ED 

A'  OR  ABOVE  laboratory  DETECTION  LlMI’S. 


RADIAN 

COSPOSATION 


Sanroie 

! dent  *  ^  i cat’’ on 

Analyte 

Resul t 

-erect • ^n 

-  Ti '  r 

SSUS13SS0101 

Cd 

Cactniun 

2. '00 

j.^CC 

Co 

Cobai t 

6.400 

Tnc 

Cr 

Chromijn 

23 . 000 

3.7:: 

Cu 

Copoer 

9.100 

a.6cc 

fe 

I  TOO 

9600.000  B 

3.^30 

K 

Potassiwm 

470.000 

5;0,2CC 

Magnesicin 

1900.000 

3.00C 

Mn 

Manganese 

160.000 

a.2co 

Na 

SodiuB 

220.000  B 

2.9CC 

Ni 

Nickel 

11.000 

1  5CC 

Pb 

Lead 

9.900 

4.200 

V 

VanadiLHi 

23.000 

O.^C 

2n 

Zinc 

44.000  B 

0.200 

NSWS13SS0102 

Al 

Al«jnintfn 

6100.000 

4.200 

Ba 

Bar  i  on 

58.000 

0.190 

Be 

Beryl  1  ion 

0.320 

0,093 

Ca 

Calciuti 

1200.000  B 

0.930 

Co 

cobalt 

4.800 

0.650 

Cr 

Chromiuti 

14.000 

3.650 

Cu 

copper 

6,300 

0.560 

Fe 

Iron 

9600.000  B 

0.650 

Mg 

Magnes  i  un 

1500.000 

2.  son 

Mn 

Manganese 

110.000 

0.190 

Ma 

Sodiun 

310. OOU  B 

2.700 

Ni 

Nickel 

9.200 

1 .400 

V 

VanadiLm 

27.000 

0.750 

Zn 

Zinc 

20.000  B 

0.190 

NSWS13SS0103 

Al 

AlLiainun 

14000.000 

4.400 

As 

Arsenic 

5.600 

5.100 

6a 

Bariun 

92 . 000 

0.190 

Be 

Beryl  1  iun 

0.490 

0.097 

Ca 

Calcion 

2700.000  B 

0.970 

Co 

Cobalt 

7.000 

0.680 

Cr 

Chroaiiun 

20.000 

0.680 

Cu 

Copper 

13.000 

0.580 

Fe 

Iron 

15000.000  B 

0.680 

wg 

Magneeicm 

2700.000 

2.900 

Mn 

Manganese 

180.000 

0.190 

Na 

Sodiua 

560.000  B 

2.800 

Ni 

Nickel 

17.000 

1.500 

V 

Vanadiua 

41.000 

0.770 

Zn 

Zinc 

36.000  B 

0.190 

B  •  Detected  in  8l«nic,  result  not  corrected 
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RADIAN 


'acle  4-2.  STREAM  SEDIMENT  SAMPLES  CONTAINING  ANAl'^^’ES  CE'EC’ED 
AT  OR  ABOVE  .ABCRATORY  DETECTION  .iMi'S 


Samp . e 
;ca: • on 


«S’>4 


Sampt.  e 

; dent -^’cation 


FDWSUSSO^OI 


NSUSUSSC^OI 


NSWSUSS0102 


Detect  •  on 


Analyte 

Jesuit 

_  '  mi  t 

Ag 

Si Iver 

5,900 

"l  ■▼''Q 

AL 

AlLfnimjn 

6900.000 

.  5  luC 

Ba 

BariLfn 

91 .000 

3.200 

Be 

Beryl  1 ium 

0.260 

0.  IOC 

Ca 

CalciLfn 

3800.000  B 

'  .DOC 

Cd 

Cd<>niLin 

3.300 

:.4C0 

Co 

Cobalt 

8.000 

0.^00 

Cr 

Chroin)tjn 

64.000 

0 . 700 

Cu 

Copper 

20.000 

0.600 

Fe 

I  ron 

^0000.000  8 

0.700 

*<9 

MagneaiLin 

2400.000 

3.000 

Mn 

Manganese 

220.000 

0.200 

Na 

Sodiun 

150.000  B 

2.900 

Ni 

Nickel 

27.000 

1.500 

Pb 

Lead 

19.000 

4.200 

V 

Vanadiua 

25.000 

0.800 

2n 

Zinc 

71,000  B 

0.200 

A( 

Alunintili 

4900.000 

4.100 

Ba 

Bariun 

74.000 

0.180 

Be 

Beryl  1  iun 

0.210 

0.092 

Ca 

Ca  1  c  i  Lin 

3200.000 

0.920 

Cd 

CadniLin 

0.430 

0.370 

Co 

Cobalt 

9.500 

0.640 

Cr 

Chromicin 

21.000 

0.640 

Cu 

Copper 

19.000 

0.550 

Fe 

1  ron 

8200.000  B 

0.640 

Ns 

Nagnesitin 

2800.000 

2.800 

Mn 

Manganese 

160.000 

0.180 

Na 

Sodiun 

110.000 

2.700 

Ni 

Nickel 

30.000 

1 .400 

V 

VansdiLin 

18.000 

0.740 

Zn 

Zinc 

41.000 

0.180 

Al 

AlLininLin 

6600.000 

4.100 

Ba 

Bariun 

94.000 

0.180 

Be 

Beryl  1 iun 

0.280 

0.092 

Ca 

Calciun 

2700.000 

0.920 

Co 

Cobalt 

10.000 

0.640 

Cr 

Chroniun 

24.000 

0.640 

Cu 

Copper 

24.000 

0.550 

Ft 

Iron 

11000.000  B 

0.640 

8  >  0«t«ct«d  in  Blank,  rasult  not  corractad 
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RADIAN 


ac.e  -  2.  s'RE'.H  scDixEM’  sahples  :ontaim;hg  aika.'''E5  :e'e:'e;' 

»’  DR  ABCVE  -ASCRATCR'f  DE'EC'ICN 


SafTTD.e 

Same e 

C  ■? !  ec  '  :r 

.oca: 1  on 

: -err ■ • ' cat ’ on 

Ana . 

.  /te 

Sesu. .  t 

.  t 

-S'*. 

SSUS'>.SSC'02 

Mg 

cm 

-cco.oco 

2.  sc: 

'(n 

Manganese 

290. CCO 

!  ’  SC 

Na 

Sod 'Lin 

'60.300 

2.  ’CC 

m 

MicAel 

32.000 

’ . -:c 

V 

vanadi  un 

24.000 

: , ’s: 

Zn 

Zinc 

43.300 

-  «  Q_' 

RSi.s‘‘.ss;'C3 

Al 

A  t  uni  num 

5'’00.000 

-.3;, 

8a 

Banum 

'30.300 

3« 

Seryi 1 iun 

0.280 

: ,  ;<;5 

Ca 

Calciun 

2800.300 

C .  C 

Cd 

Ca<Sniijii 

0.570 

:.38C 

Co 

Cobalt 

10.300 

0.66-: 

Cr 

Chroini  un 

21.300 

0.660 

Cj 

Cooper 

U.OOO 

0.5  70 

Fe 

1  ron 

•0000.000  B 

0 . 660 

Mg 

Magnesiun 

3500.000 

2.  SCO 

Mn 

Manganese 

303.000  S 

0.'9C 

Ma 

Sodium 

uo.ooo 

2.700 

Ml 

Nickel 

32.000 

•  .,00 

V 

Vanadium 

O 

o 

o 

J.’60 

2n 

Zinc 

43 . 000 

3.  '90 

mS'5 

F0US15SS01 

Al 

Aluminum 

3.  300 

4.000 

Ba 

Barium 

56.000 

0.180 

Be 

Beryl  1 ium 

0.200 

0.090 

Ca 

Calcium 

4200.000 

0.900 

Cd 

Cadmium 

0.600 

0.360 

Co 

Cobalt 

4.800 

0.630 

Cr 

Chromium 

18.000 

0.630 

Cu 

Copper 

16.000 

0.540 

Fe 

I  ron 

7700.000  B 

0.630 

Mg 

Magnes i  um 

2200.000 

2.700 

Mn 

Manganese 

100.000 

0.180 

Na 

Sodium 

170.000 

2.600 

Ni 

Nickel 

U.OOO 

1.300 

Pb 

Lead 

88.000 

3.800 

V 

Vanadium 

15.000 

0.720 

Zn 

Zinc 

150.000 

0.180 

NSWS1SSS01 

At 

Aluminua 

3900.000 

4.100 

Ba 

Barium 

51.000 

0.180 

Be 

Beryllium 

0.180 

0.092 

B  *  Detected  fn  Stank,  result  not  corrected 
S  3  Result  determined  by  Method  of  Standard  Addition 
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'  .  e 


.  2.  S'RtAM  SE::HEkl''  SAMPLES  COM^AINiAS  ANs^v'ES  SE'EC'ES 
A^  OR  ABOVE  -ABCRATORV  OE'^ECTICM 


SafTL.e  SaETi)Le 

:ca"  Lr  ;  :?e"L  ■  •  ■  la;  ■  ar  Ana.vte 


sesu; t 


‘.SUS’SSSO' 


asws2'ss:’C' 


NSWS21SS0102 


Ca 

Calciun 

o 

o 

o 

o 

:.?2c 

ca 

CAulm  un 

:.5<?o 

:.3’o 

Co 

CooaU 

A. wo 

2 . 5-  C 

Cr 

ChrcfTDjjn 

15.000 

0.5-0 

Cu 

Cooper 

'4.000 

0  .550 

fe 

I  non 

7000.000  B 

j.b-0 

Hg 

Hagnesvjn 

2300.000 

2.  see 

Kn 

Manganese 

94 . 000 

0.  -BC 

Me 

Sodiun 

170.000 

Z.'OC 

M  1 

Mic'ceL 

16.00li 

.  >eCC 

Lead 

55.000 

3.900 

V 

VanadtLin 

15.000 

0.730 

In 

Z^nc 

•50.000 

0.  '80 

Ai 

4000.000 

4.300 

as 

Bar  1  UK 

79.000 

0.190 

8e 

Beryl  t  ijT. 

0.250 

0.095 

Ca 

Calc'u# 

1500.000  u 

0.950 

Cd 

Cai^’Lin 

0.^00 

3.300 

Co 

Cobeu 

7.000 

3.660 

Cr 

Chromi  an 

14.000 

0 . 660 

Cu 

Copoer 

8.700 

0.570 

fe 

!  ron 

7900.000  S 

0.660 

«9 

Magnesian 

1607.000 

2.800 

Mn 

Manganese 

144.000  S 

0.190 

Na 

Sodion 

86.000  B 

2.730 

Ml 

Nickel 

8.500 

1  .400 

PD 

Lead 

13.000 

4.000 

V 

vanadion 

25.000 

0.760 

Zn 

Zinc 

42.000  B 

0.190 

Al 

Aloni  nun 

6900  000 

4.300 

Ba 

Bar  ion 

76.000  S 

0.190 

Be 

Beryl  1  ion 

0.340 

0.094 

Ca 

Calciun 

1700.000  B 

0.940 

Co 

Cobalt 

6.200 

0.660 

Cr 

Chromi  on 

16.000 

0.660 

Cu 

Copper 

7.900 

0.570 

fe 

1  ron 

10000.000  B 

0.660 

Magnes i  on 

2000.000 

2.800 

Mn 

Manganese 

140.000  S 

0.190 

Na 

Sodion 

110.000  B 

2.700 

Mi 

Nickel 

11.000 

1.400 

8  >  Detected  in  Blank,  result  not  corrected 
S  •  Result  determined  by  Method  of  Starvjard  Addition 


KADIAN 


'aDie  »  2.  S’SEAM  SEDr^EViT  SAMPLES  CONTAINING  ANA.v-rs  or-c.;'^j 
A I  CR  ABOVE  .AaORATCR'  DETECTION  .IMITS, 


Sanc-e 

Sanpie 

*  e'ec  •  or 

_ :ca: ' or 

: ’  oat  •  on 

Ana! 

yte 

. t 

Tl  •  ► 

-S2' 

wSWS2'SSa'Q2 

V 

V  anad  \  tjn 

:0.2Q0 

■J .  '60 

Zn 

2'nc 

'5,:0C  3 

:  *7c 

NLUS2’SS0'S3 

Al 

AlunioLin 

6600. ono 

-.see 

Ba 

Sar^Lin 

56.000 

:.z:c 

Be 

Beryl  t  iLin 

0.360 

Ca 

Calcium 

2000.000  3 

’  .  ‘01 

Co 

CoCalt 

5.300 

: .  -to 

Cp 

Chromi  jn 

’6.000 

;.’:c 

Cu 

Copper 

9.300 

0 . 60  C 

Fe 

1  non 

1 ’000.000  S 

0.700 

Mg 

Magnesiun 

2300.000 

3.000 

Mn 

Manganese 

150.000 

0.200 

Ma 

Sodium 

•20.000  B 

2.900 

H\ 

Nickel 

9.900 

1 .50'' 

V 

Vanadium 

32. COO 

0.3C  1 

Zn 

Zinc 

30.000  B 

0.200 

nSWS22SS0'01 

Al 

Alujnintm 

8200  000 

-.•CO 

8a 

Baritin 

250.000 

:.  -  SC 

Be 

Beryl  1  lUii 

O.'UO 

C  292 

Ca 

Calciun 

3500.000  B 

7.920 

Cd 

Cadniun 

0.470 

0.3"0 

Co 

Cobalt 

8.000 

j  .640 

Cr 

Chromi  um 

19,000 

0.6*0 

Cu 

Copper 

16.000 

J.550 

F« 

1  ron 

1 2000 . 000 

0.640 

K 

Potassi^ 

470.000 

280.000 

Mg 

Magnes  i  un 

3400.000 

2.800 

«n 

Manganese 

180.000 

0.180 

Na 

Sodiun 

240.000  8 

2.700 

Ni 

Nickel 

20 . 000 

o 

o 

-f 

V 

Vanadiun 

27.000 

0.73C 

Zn 

Zinc 

40 . 000 

0.180 

NSWS22SS01 02 

Al 

AitjnirKjii 

4300.000 

4.200 

Ba 

Bari  UK 

230.000 

0.1C0 

Be 

Beryl  1  ivjs 

0.240 

0.093 

Ca 

Cslcids 

1600.000  B 

0.930 

Cobalt 

5.800 

0.650 

Cp 

Chramius 

16.000 

0.650 

Cc 

Copper 

9.400 

0.560 

Fa 

Iron 

7600. OCO 

0.650 

B  >  Detected  m  Blank,  result  not  corrected 
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aoie  42. 


STREAM  SEDIMENT  SAMPl.ES  CONTAINING  ANALTTES  DE'EC'ED 
AT  OR  ABOVE  LABORATORT  DETECTION  LIMITS. 


S  . c  S8np  tp 


.:cat ’ on 

! oent 1 ^ 1  cat ' on 

Analyt® 

Result 

-  '  "Tl  '  t 

ijS22 

NSMS22SS01C2 

Mg 

Magnesian 

1500.300 

2.  see 

Wn 

Manganese 

130.000 

2.  'QC 

Na 

Sodtjn 

110.000  3 

2.’:c 

Ni 

Nickel 

'4.000 

'  .-30 

Thai  1  iun 

4.700 

V 

Vsnadiun 

18.000 

0  ,  ^4a  3 

2n 

Zinc 

45.000 

0.  ‘yQ 

NSUS22SS01C3 

Al 

Alininuii 

2100.000 

4.2C0 

Ba 

Ba'iLfii 

28.000 

3.  '90 

Be 

Beryl  1 i  on 

0.130 

0.093 

Ca 

Calciun 

800.000  B 

0.930 

Co 

Cobalt 

4.000 

0.650 

Cr 

Chromium 

12.000 

0.650 

Cu 

Copper 

6.000 

0.560 

fe 

I  ron 

4400.000 

0.650 

Mg 

Magneston 

930.000 

2.800 

Mn 

Manganese 

82.000 

O.’90 

Ha 

Sodium 

66.000  8 

2.700 

Nickel 

9.200 

'  .400 

V 

Vanadium 

11.000 

0.740 

2n 

Zinc 

14.000 

0.  '90 

uS23 

NSUS23SS01 

Al 

Aluminum 

1700.000 

4.300 

Ba 

Barium 

60.000 

0. 190 

Ca 

Calcium 

880.000  B 

0.960 

Cd 

Cacknium 

1 .300 

0.380 

Co 

Cobalt 

4.000 

0.670 

Cr 

Chromium 

25.000 

0.670 

Cu 

Copper 

8.800 

0.580 

Fe 

I  ron 

3900.000  3 

0.670 

•*9 

Magnesium 

1000.000 

2.900 

Mn 

Manganese 

96.000 

0.190 

Na 

Sodium 

78.000  B 

2.800 

Ni 

Nickel 

10.000 

1.400 

Pb 

Lead 

40 . 000 

4.000 

V 

Vanadium 

10.000 

0.770 

Zn 

Zinc 

86.000  B 

0.190 

WS28 

NSWS28SS01 

*8 

S  i  1 ver 

0.820 

0.670 

Al 

Aluminum 

2100.000 

4.300 

Ba 

Barium 

33.000 

0.190 

B  •  Oetccttd  in  Blank,  result  not  corrected 


Taoie  4-2.  STREAM  SEDIMENT  SAMPLES  CONTAINING  ANALYTES  DETECTED 
AT  OR  ABOVE  LABORATORY  DETECTION  LIMITS. 


Samcie  Sample 

.^cation  I  sent ! f i cat i on  Analyte 


-S28 


NSWS2SSS01 


Be  Beryl  I  i  (JR 

Ca  Calcitm 

Cd  CadntLfn 

Co  Cobalt 

Cr  ChromiuR 

C(j  Copper 

fe  I ron 

Mg  Magneslun 

Mr.  Manganese 

Na  Sodiun 

Ni  Nickel 

Pb  Lead 

V  Vaoadi(JR 

2n  Zinc 


NSWS29SS01 

Al 

AlLfliinun 

Ba 

Baricin 

Be 

Beryllium 

Ca 

CalciLin 

Cd 

Ca<iRi(jn 

Co 

Cobalt 

Cr 

ChromiijR 

Cu 

Copper 

Fe 

I  ron 

"9 

MagnesiLin 

Mn 

Manganese 

Na 

SoditlR 

Ni 

Nickel 

Pb 

Lead 

V 

VanadiUR 

Zn 

Zinc 

SM82A0  ■  GC/MS  Method  for  Volatile  Organics.  ug/Kg 

WS1  NSWS1SS01  methylene  chloride 


WS2 


NSWS2$S0101 

NSWS2$S0102 

NSUS2SS0T03 


methylene  chloride 
methylene  chloride 
methylene  chloride 


Resul t 

detect ' or 

-•mi  t 

0.110 

0.095 

'LOO. 000 

0.950 

1.000 

3.330 

1 .900 

0.670 

u.ooo 

0.670 

27.000 

0.570 

3600.000  B 

0.670 

1200.000 

2.900 

110.000 

0.190 

74.000 

2.800 

3.600 

1.400 

16.000 

4.000 

5.500 

0.760 

47.000 

0.190 

2500.000 

4.400 

66.000 

0.190 

0.190 

0.097 

1100.000 

0.970 

13.000 

0.390 

10.000 

0.680 

15.000 

0.680 

13.000 

0.580 

5200.000  B 

0.680 

1400.000 

2.900 

330.000  S 

0.190 

70.000 

2.800 

19.000 

1.500 

28.000 

4.100 

18.000 

0.780 

320.000  S 

0.190 

7.900 

•B 

3.900 

4.600 

•B 

3.900 

8.000 

•B 

4.000 

6.000 

*B 

3.800 

B  >  Detected  in  Blank,  reeult  not  corrected 
S  *  Reeult  determined  by  Method  of  Standard  Addition 
'  *  Eftimated  result  lest  than  S  times  the  detection  limi 


'ab(e  --2.  STREA>* 

AT  OR 

SEDIMENT  SAMPLES  CONTAINING  ANALYTES  CE'^EC'^ED 

ABOVE  LABORATORY  DETECTION  LIMITS. 

SaiTtpi  e 

-ocat  ^  on 

Sample 

I  der>t  1  f  i  cat '  on 

Analyte 

Sesul t 

Detect ' on 

_  •'Til  t 

WS3 

i«SWS3SS01Q1 

methylene  chloride 

5.400  *8 

3.60C 

NSUS3SS0102 

methylene  chloride 

8.600  *8 

3,500 

wS^ 

M5WS4SS0101 

acetone 

9.300  *8 

9.200 

tiSUS4SS0102 

d'cnlorodi f luoromethane 

8.000  • 

..SOQ 

wS5 

MSWS5SS0101 

acetone 

25.000  *8 

14.000 

kSUS5SS0102 

acetone 

11.000  BJ 

11.000 

NSUS5SS0103 

acetone 

12.000  *8 

11.000 

WS7 

NSWS7SS01D1 

di chi orodif luoromethane 

toluene 

27.000  * 

130.000 

5.700 

8.700 

NSUS7SS0102 

acetone 

12.000  *8 

11.000 

US8 

F0US8SS01 

toluene 

20.000  * 

7.700 

NSWS8SS01 

toluene 

15.000  • 

8.000 

WS12 

NSWS12SS01 

1 , 1  dichloroethene 

1 ,2dichloroethene  (total) 

11.000  • 

2.300  • 

6.300 

2.100 

WS13 

NSWS13SS0101 

acetone 

11.000  *8 

9.600 

Nswsi3ssoia2 

acetone 

11.000  *8 

9.200 

W8U 

FDWSUSSOIOI 

d  i  ch  1  orodi  f  1  uoroaiethane 

36.000 

5.700 

NSWSUSS0101 

methylene  chloride 

toluene 

6.300  *8 
13.000  * 

4.500 

9.500 

8  •  Ottcctcd  in  Blank,  mult  not  corracttd 
*  >  EstiMted  raault  Itas  than  5  tiiata  tha  dattction  liiait 
J  «  Datacttd  at  lest  than  detection  limit 
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’’abie  4-2.  STREAi^  SEDIMENT  SAMPLES  CONTAINING  ANAL^^ES  DETECTED 
AT  OR  ABOVE  LABORATORY  DETECTION  LIMKS. 


Sample 

-ocat ’ on 

Sample 

I  dent  1 ^ 1  cat i on 

Analyte 

result 

S  e  t  ec  t  •  or 

>  ’  Tl’  - 

NSWS14SS0102 

dich torodi fluorome thane 

45.000 

5.3CC 

NSUS14SS0103 

di  ch lorodi f 1 uorome thane 

(Tiethylene  chloride 

•10.000 

11.000  *8 

5.7CG 

4.100 

WS22 

NSWS22SS0101 

fiwtnylene  chloride 

8.000  *B 

3.400 

NSWS22SSai02 

methylene  chloride 

7.000  *B 

3.200 

NSUS22SS0103 

methylene  chloride 

5.000  *8 

3.200 

4S23 

NSWS23SS01 

tpichloroethene 

2.800  • 

2.500 

SU8270  ■  £*tractable 

Priori ty  Pol lotants 

(Base/Neutral  and  Acid), 

RSI 

NSUS1SS01 

bis( 2 -ethyl hexyl )phthalate 

430.000  *8 

220.000 

WS2 

NSWS2SS0101 

bis<2- ethyl hexyl )ph the  late 

410.000  *8 

230.000 

NSWS2SS0102 

bis(2ethylhexyl )phthelate 

330.000  *B 

230.000 

NSWS2SS0103 

bis( 2 -ethyl hexyl )ph the  late 

460.000  *8 

220.000 

WS3 

NSWS3SS0101 

bis(2- ethyl hexyl )phthalate 

230.000  *B 

210.000 

WS4 

NSWS4SS010I 

di -n-butylphthalate 

270.000  *B 

200.000 

NSWS4SS0103 

di -n-butylphthilite 
phenol 

200.000  BJ 

170.000  * 

200.000 

120.000 

wss 

NSVSSSS0101 

di  -n-butylphthilate 
phenol 

350.000  *8 

290.000  • 

290.000 

170.000 

NSWSSSS0103 

di  -n-butylphthilate 
phenol 

450.000  *8 

220.000  • 

230.000 

140.000 

B  •  Octccttd  in  Slink,  mult  not  comctid 
*  *  Estimttd  mult  Ini  than  S  timti  thi  ditictlon  U«(t 
J  *  Oitected  It  lets  thin  detection  limit 
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'able  4-2.  STREAM  SEDIMENT  SAMPLES  COMTAIMIMG  ANALYTES  OETEC’ED 
at  or  ABOVE  laboratory  CEtCDTION  LIMITS. 


Sampie 

. oca 1 1  on 

Sarnp(e 

Idenc i cation 

Analyte 

Resul t 

C^etec  t  • 

u  ‘  Til  t 

nS6 

FDWS6SS0101 

bis(2  ethylhexyl )pnthalate 

74000.000 

••;c.:gc 

NSWS6SS0101 

di -n-butylphthalate 

750.000  *8 

220.000 

NSUS6SS01Q2 

bis(2-ethylhexyl )phthalate 

330.000  • 

220,000 

di -n-butylphthalate 

890.000  '8 

220.300 

NSUS6SS0103 

b\ s(  2  -  ethyl  hexyl  )pl>  tha  late 

240.000  * 

2'G.OGC 

di -n-butylphthalate 

720.000  *8 

2'O.OGC 

-S7 

NSUS2SS0101 

bi s(2 -  ethyl hexyl )ph tha late 

280.000  *B 

230.300 

di -n-butylphthalate 

550.000  *8 

230.000 

NSWS7SS0102 

di -n-butylphthalate 

700.000  »B 

230.000 

NSUS7SS0103 

di -n-butylphthalate 

910.000  *8 

250.000 

WS8 

FDUS8SS01 

bts<2-ethylhexyl )phthalBte 

18000.000 

210.000 

di -n-butylphthalate 

830.000  *8 

210.000 

fluoranthene 

290.000  • 

190.000 

pyrene 

210.000  • 

160.000 

NSWS8SS01 

bis(2-ethylhexyi )phth8l8te 

470.000  • 

220.000 

di -n-butylphthalate 

670.000  *8 

220.000 

fluoranthene 

300.000  * 

200.000 

naphthalene 

300.000  • 

140.000 

pyrene 

280.000  • 

170.000 

WS9 

NSUS9SS01 

bis(2-ethylhexyl )ph that ate 

390.000  • 

200.000 

di -n-butylphthalate 

690.000  *8 

200.000 

US10 

NSWS10SS01 

bis(2-ethylhexyl)phthalate 

820.000  *B 

240.000 

butylbeniylphthalate 

280.000  • 

240.000 

di -n-butylphthalate 

770.000  *8 

240.000 

fluoranthene 

510.000  • 

210.000 

phenol 

240.000  • 

140.000 

pyrene 

410.000  • 

180,000 

WS12 

NSWS12SS01 

anthracene 

210.000  • 

160.000 

B  *  0*ttct«d  in  Blank,  raault  not  correctad 
*  *  Estimatad  raault  lasa  than  5  tiiws  tha  datactlon  liait 
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Table  4'2.  stream  SEDIMENT  SAMPLES  COMTAIMIMG  AWALrTES  DETECTED 
AT  OR  ABOVE  LABORATORY  DETECTION  LIMITS. 


Samo.e 

Locat 1  on 

Sample 

I aen  1 1 f i c  a  t  ^  on 

Analyte 

Result 

Detect’ DO 

„ '  mi  t 

«S'2 

NSWS12SS01 

benio(a)pvrene 

660.000  * 

210. OOC 

benzQ(b) fluoranthene 

480.000  • 

^^O.CGO 

benzo(g,h, i )perytene 

350.000  J 

350.000 

benzo(k) fluoranthene 

940.000  • 

210.000 

bis(2-ethylhexvl)phthalate 

320.000  * 

210.000 

chrysene 

810.000  • 

2’C.OQO 

di -n-butylphthalate 

420.000  *8 

2'O.OQO 

fluoranthene 

1100.000 

190.000 

phenanthrene 

690.000  * 

-60.GCC 

phenol 

240.000  * 

'30.000 

pyrene 

1200.000 

160.000 

wS13 

NSUS13SS0101 

di -M-butylphthalate 

330.000 

•B 

200.000 

NSWS13SS0102 

di  -n-butylphthalate 

250.000 

'8 

210.000 

phenol 

190.000 

• 

120.000 

NSUS13SS0103 

di -n-butylphthalate 

300.000 

*8 

220.000 

Chenol 

210.000 

« 

130.000 

WSK 

FOWS14SS0101 

di -n-butylphthalate 

290.000 

•8 

240.000 

NSUS14SS0101 

bis<2-ethylhexyl iphthalate 

1100.000 

•B 

270.000 

di -n-butylphthalate 

540.000 

*B 

270.000 

NSUS14SSQ102 

di -n-butylphthalate 

420.000 

*B 

220.000 

NSUS14SS0103 

di -n-butylphthalate 

560.000 

•8 

240.000 

US15 

F0US15SS01 

benzoCaipyrena 

530.000 

• 

210.000 

benzol k)f luoranthene 

530.000 

* 

210.000 

bis<2-ethylhexyl )phthalBte 

1400.000 

210.000 

chrysene 

670.000 

* 

210.000 

di -n-butylphthalate 

880.000 

•8 

210.000 

fluoranthene 

930.000 

• 

190.000 

phenanthrene 

650.000 

• 

460.000 

pyrene 

1100.000 

160.000 

N$WS1SSS01 

benzol  a >pyrene 

490.000 

• 

210.000 

banzolg.h, i )pcrylene 

350.000 

• 

340  luu 

benzol k ) f 1 uoranthene 

510.000 

• 

210.000 

B  *  Detected  in  Blank,  result  not  corrected 
*  *  Estimated  result  less  than  S  times  the  detection  limit 
J  >  Detected  at  less  than  detection  limit 
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TaCie  •.■2.  STREAM  SEOIMEMT  SAMPLES  COMTAIMIMC  AJKALV'ES  OE’EC'ED 
AT  0«  ABOVE  laboratory  DETECTIOM  LIMI'S. 


Samci e 

-ccat • on 

Sample 

I  'dent  1  f  1  cat  i  on 

Analyte 

Result 

Setec : • zr 

L  ’  m' t 

wS'5 

NSUS15SS01 

bts(2-ethylhexyl Tpnthalate 

1300.000 

2'C.OOO 

txjtylbenzylphthalate 

1100.000 

2’0.300 

Chrysene 

590.000  * 

210.000 

di -n- butyl phtha  late 

850.000  *B 

210.000 

fluoranthene 

990.000 

180.000 

1 ndeno( 1,2,3- edipyrene 

300.000  J 

300.000 

phenanthrene 

590.000  * 

440.000 

pyrene 

930.000 

160.000 

-S21 

RSUS21SS0101 

bi s( 2 -ethyl hexyl )pn that  ate 

250.000  *B 

2’0.000 

di -n-butylphthalate 

700.000  *B 

210.000 

NSUS21SS0102 

di -n-butylphthalate 

450.000  *8 

200.000 

RSWS2'5S0103 

di -n-butylphthalate 

1300.000  8 

200.000 

phenol 

210.000  * 

120.000 

WS23 

NSWS23SS01 

bis(2-ethylhexyl Iphthalate 

840.000  *8 

240.000 

di -n-butylphthalate 

990.000  *8 

240.000 

phenol 

210.000  * 

140.000 

WS28 

NSWS28SS01 

bis(2-ethylhexyl Iphthalate 

620.000  • 

260.000 

di -n-butylphthalate 

950.000  *8 

260.000 

pyrene 

200.000  » 

190.000 

MS29 

NSWS29SS01 

bis(2-ethylhexyl Iphthelate 

350.000  • 

210.000 

di -n-butylphthalate 

610.000  *8 

210.000 

3XasxxSS3ZZX33XS33S3  3BXSSaaBB»aSSSB«B3a«S3S5SX3XSSSSasaa«SSSBS«SSSXrSSXSSSSSSS  =  =  SZ  =  =  =  £SSaSSSSBS»XX  =  5S  =  SSSBXSS  =  S  =  = 

B  s  Detected  in  Blank,  result  not  corrected 
*  >  Estimated  result  less  than  i  tines  the  detection  limit 
J  :  Detected  at  less  than  detection  limit 
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5.0  SUMMARY  AND  RECOMMENDATIONS 

Information  obtained  during  this  preliminary  field  investigation  indicates 
that  manufactured  organic  compounds  and  metals  exist  in  some  of  the  creeks  and 
drainages  at  McClellan  AFB.  This  investigation  is  an  initial  screening  of  surface  water 
and  stream  sediment  and  is  not  intended  to  fully  define  the  extent,  distribution  or  source 
of  contaminants.  This  initial  screening  included  only  27  sampling  points  and  was 
performed  in  the  winter,  the  wettest  season  at  McClellan  AFB.  The  results  are  not 
specific  for  any  Sites  or  Potential  Release  Locations  and  may  not  represent  conditions 
prevailing  during  drier  seasons.  The  presence  and  concentrations  of  contaminants  in  the 
surface  water  or  stream  sediment  cannot  be  attributed  to  any  specific  location  along  the 
course  of  drainages  because  soils  outside  of  the  drainage  were  not  sampled  or  analyzed. 

The  presence  of  manufactured  organic  compounds  in  surface  water  and 
sediments  indicates  that  contaminants  have  entered  streams  and  have  migrated  from 
several  areas  on  McClellan  AFB  and  perhaps  from  off-base  areas.  The  evaluation  of 
metal  results  was  focu.sed  on  those  metals  considered  to  be  persistent  and  bioaccum- 
ulative  toxic  substances  by  the  State  of  California.  Several  of  these  metals  increase  in 
concentration  in  surface  water  and  sediment  along  the  course  of  streams  as  they  cross 
McClellan  AFB.  The  presence  and  increase  in  concentrations  suggest  that  the  metals 
have  also  entered  surface  water  from  on-base  sources. 

Surface  Water  Analysis  Results 

McClellan  AFB  discharges  treated  effluent  from  its  Groundwater 
Treatment  Plant  (GWTP)  under  a  National  Pollution  Discharge  Elimination  System 
(NPDES)  permit  issued  by  the  California  Regional  Water  Quality  Control  Board,  Order 
No.  87-194.  The  NPDES  permit  sets  maximum  limits  for  the  concentration  of 
contaminants  in  groundwater  that  may  be  discharged  as  plant  effluent  into  Magpie 
Creek.  Table  5-1  lists  the  maximum  concentrations  that  were  Table  5-1  established  for 
effluent  discharges.  The  effluent  concentrations  were  established  only  for  discharges  to 
Magpie  Creek  at  a  point  upstream  from  its  exit  point  from  McClellan  AFB.  The 
effluent  limits  were  not  established  for  other  drainages  either  on  or  at  the  exit  point 
from  McClellan  AFB,  The  use  of  the  effluent  discharge  limits  for  comparison  is  not 
intended  as  a  statment  or  determination  that  the  limits  are  applicable  as  remediation 
objectives  or  goals.  The  limits  are  presented  only  to  provide  a  basis  of  comparison  for 
surface  water  analyses. 
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ABLE  5-1.  CONCENTRATION  LIMITS  FOR  EFFLUENT  DISCHARGE 
FROM  GROUNDWATER  TREATMENT  PLANT  TO  MAGPIE  CREEK 


Constituents 

Units 

Daily 

Maximum 

Monthly 

Average 

Acetone 

mg/1 

1.0 

■Methyl  Ethyl  Ketone 

mg/1 

1.0 

Methyl  Isobutyl  Ketone 
Ocher  Volatile  Organic 

(ppm) 

— 

1.0 

Compounds 

Base  Neutral  and  Acid 

ug/1  (ppb) 

Nondetectable' 

-  ' 

Extractable  Compounds 

ug/l 

Nondetectable' 

•Aldr  in 

ug/l 

<0.003 

Heavv  Metals 

Chromium,  Total 

mg/1 

U.05 

0,011 

Zinc,  Total 

"•B/  i 

0.150 

0.050 

Lead,  Total 

mg/1 

0.050 

0.025 

Selenium,  Total 

mg/1 

0.010 

0.010 

Cadmium,  Total 

mg/1 

0.010 

0.002 

Mercury 

mg/1 

0.002 

0,001 

Nickel,  Total 

mg/1 

0,073 

0  037 

Copper,  Total 

mg/1 

0.02 

0,008 

Ant imony 

mg/1 

0.04 

0.04 

Based  on  U.S.  EPA  Methods  601  and  602  analysis  detectable  limits.  For  those 
contaminants  with  no  established  detection  limit,  nondetectable  is  less  than 
0.5  ug/1. 

’  Based  on  U.S.  EPA  Method  625  analysis  detectable  limits.  For  those 
contaminants  with  no  established  detection  limit,  nondetectable  is  less  than 
1.0  ug/1. 

The  discharge  shall  not  have  a  pH  less  than  6.5  nor  greater  than  8.5. 


Acetone  was  detected  in  samples  of  surface  water  from  24  sampling  points 
along  Robla  Creek,  Don  Julio  Creek,  Magpie  Creek,  Storm  Drainage  North,  Storm 
Drainage  South,  and  at  location  WS28.  Concentrations  detected  range  from  7.7  to  49.0 
ug/L.  Acetone  was  also  detected  in  method  blanks  run  with  10  of  those  samples.  The 
only  other  volatile  organic  compound  detected  in  a  surface  water  sample  was 
dichlorodifluoromethane  (9.2  ug/L)  at  WSl.  Acetone  is  a  common  laboratory 
contaminant. 


The  semivolatile  organic  compound  bis(2ethylhexyl)phthalate  was  detected 
in  surface  water  samples  and  in  method  blanks  run  with  samples  from  11  locations.  This 
compound  is  also  a  common  laboratory  contaminant.  The  compound  4-nitrophenol  was 
detected  at  3.8  to  7.8  ug/L  in  3  samples  along  Magpie  Creek  but  not  at  the  datum  point 
or  exit  point  from  McClellan  AFB.  The  compounds  4-nitrophenol  and  phenol  were 
detected  at  7.9  ug/L  and  1.8  ug/L,  respectively,  in  one  sample  (WS17)  from  the  Storm 
Drainage  North.  Phenol  at  1.8  ug/L  was  also  detected  with  4-nitrophenol  in  one  sample 
(WSIO)  from  Magpie  Creek.  Pentachlorophenol  was  detected  in  one  sample  from 
Robla  Creek. 


In  comparing  volatile  organic  compounds  to  the  effluent  limits,  only 
dichlorodifluoromethane,  detected  in  one  sample  from  Robla  Creek  exceeds  the  effluent 
limit  of  "nondetectable"  for  other  volatile  organics.  However,  the  sample  was  collected 
in  an  on-base  location.  TTie  compound  was  not  detected  in  the  water  sample  taken 
where  Robla  Creek  exits  McClellan  AFB.  Acetone,  although  detected  in  24  samples 
and  10  blanks,  occurred  at  a  maximum  concentration  of  49.0  ug/L  which  is  well  below 
the  effluent  limit  of  1  mg/L  (1,000  ug/L). 

The  semivolatile  compounds,  bis(2ethylhexyl)phthalate,  phenol,  4- 
nitrophenol,  and  pentachlorophenol  detected  in  surface  water  samples  exceed  the 
NPDES  effluent  limit  of  nondetectable  for  base  neutral  and  acid  extractable  volatile 
compounds.  However,  bis(2methylhexyl)phthalate  exceeded  the  effluent  limit  at  only  2 
locations  where  drainages  exit  from  McClellan  AFB.  Sampling  point  WS3,  where  Storm 
Drainage  North  leaves  McClellan  AFB  for  a  short  distance  (see  Plate  1),  and  WS7, 
where  Don  Julio  Creek  exits,  had  detectable  concentrations  of  bis(2methylhexyl)- 
phthalate.  The  compound  was  also  detected  in  blanks  run  with  both  samples. 

Concentration  limits  for  9  metals  are  established  in  the  NPDES  permit  for 
the  effluent  from  the  GWTP  (Table  5-1).  Surface  water  samples  were  analyzed  for  both 
total  metal  concentration  and  dissolved  metal  concentration.  Only  total  metal 
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concentration  limits  are  established  in  the  NPDES  permit.  The  following  discussion 
describe-^  any  samples  with  total  or  dissolved  metal  concentration  exceeding  the  effluent 
limits. 


Chromium,  zinc,  lead  cadmium,  nickel,  and  copper  were  metals  from  the 
effluent  limit  list  which  were  detected  in  surface  water  on  McClellan  AFB.  The  effluent 
discharge  limits  for  one  or  more  metals  were  exceeded  in  five  samples.  None  of  the  five 
samples  were  collected  within  1,000  feet  of  an  exit  point  from  McClellan  AFB. 

A*  sample  location  WS6  on  Don  Julio  Creek,  the  daily  maximum  effluent 
limit  was  exceeded  for  total  l^^ad,  total  copper,  and  total  nickel  in  the  sample.  The 
dissolved  metal  concentrations  for  nickel  and  zinc  also  exceeded  the  daily  maximum 
effluent  limits.  However,  no  metals  exceeded  the  effluent  limits  in  the  samples  from 
WS7,  the  point  at  which  Don  Julio  Creek  exits  McClellan  AFB. 

In  the  sample  from  WS8,  taken  from  Magpie  Creek  at  its  entry  point  to 
McClellan  AFB,  the  daily  maximum  effluent  limit  concentration  was  exceeded  for  total 
and  dissolved  zinc.  Zinc  concentrations  were  below  the  effluent  limit  at  WS14  where 
Magpie  Creek  exits  McClellan  >\FB. 

Total  and  dissolved  analytical  concentrations  for  nickel  12  mg/L  and  0.7 
mg/L,  respectively,  and  the  total  concentration  for  copper  (0.14  mg/L)  exceeded  the 
effluent  concentration  limits  in  the  sample  from  WS18,  which  was  collected  at  a  point 
where  the  Storm  Drainage  North  reenters  McClellan  AFB  after  flowing  through  an  off- 
base  area.  The  metals  did  not  exceed  effluent  limits  at  sampling  locations  either 
upstream  or  downstream  from  WS18  along  the  Storm  Drainage  North. 

The  total  concentrations  of  copper  (0.25  mg/L)  and  lead  (0.05  mg/L)  in 
the  sample  from  WS21,  in  a  drainage  that  flows  into  Magpie  Creek,  exceed  the  effluent 
concentration  limits  showm  in  Table  5-1.  Copper  and  lead  concentrations  downstream 
from  WS21  at  WS14  where  Magpie  Creek  exits  McClellan  AFB,  were  less  then  the 
effluent  limit. 


The  dissolved  concentration  of  copper  in  the  sample  from  WS25  was  0.04 
mg/L.  The  location  of  WS25  is  a  holding  pond  near  Don  Julio  Creek.  Copper  did  not 
exceed  the  effluent  concentration  limit  in  the  downstream  sampling  point,  WS7,  where 
Don  Julio  Creek  exits  McClellan  AFB. 
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No  other  metal,  volatile  organic  compound,  or  semivolatile  concentrations 
detected  in  surface  water  samples  exceeded  the  effluent  concentration  limit. 

Stream  Sediment  Analysis  Results 

There  are  no  concentration  criteria  established  with  which  to  compare 
stream  sediment  analytical  data.  The  effluent  limits  established  by  the  NPDES  permit 
for  GWTP  discharges  to  Magpie  Creek  may  be  used  in  comparison  with  contaminant 
concentrations  in  surface  waters  but  not  to  stream  sediments.  Concentrations  of 
contaminants  detectable  in  stream  sediments  may  have  accumulated  in  the  sediments 
over  a  period  of  time.  The  contaminants  in  the  sediments  may  have  been  deposited 
locally  from  surface  water  passing  through  the  sediments,  or  the  sediments  carrying 
adsorbed  contaminants  may  have  been  transported  from  upstream  locations  to  their 
sampling  points  by  the  movement  of  surface  water  in  the  drainage. 

Volatile  organic  compound.s,  semivolatile  organic  compounds,  metals, 
cyanide,  and  petroleum  hydrocarbons  were  detected  in  stream  sediment  samples.  The 
compounds  detected  in  the  sediments  may  be  considered  le.ss  mobile  than  the 
compounds  detected  in  surface  water  as  a  result  of  being  loosely  to  tightly  bound  to  the 
sediment  grains  at  the  time  of  sampling,  even  though  surface  water  was  flowing  in  most 
of  the  drainages.  The  degree  of  immobility  caused  by  the  attraction  of  compounds  to 
sediment  grains  cannot  be  assessed  with  the  data  available.  However,  concentrations  of 
semivolatile  organic  compounds,  cyanide,  petroleum  hydrocarbons,  oil  and  grease 
analysis,  and  several  metals  were  much  greater  in  the  .sediments  than  in  the  surface 
waters. 


Metals  were  detected  in  all  stream  sediment  samples.  Of  the  metals 
detected  which  are  Persistent  and  Bioaccumulative  Toxic  Substances  (as  listed  in  Title 
22,  California  Code  of  Regulations),  barium,  cobalt,  chromium,  copper,  nickel, 
vanadium,  and  zinc  were  detected  most  frequently.  Beryllium,  cadmium,  silver,  and 
arsenic  were  detected  in  a  fraction  of  the  samples.  The  presence  of  these  metals  in 
sediment  samples  may  be  due,  in  part,  to  dissolution  of  naturally  occurring  minerals. 
However,  some  of  the  metals  that  increase  in  concentration  between  the  datum  and  the 
exit  sampling  points  along  drainages  may  be  present  as  a  result  of  localized  historic 
discharges  or  runoff  from  base  operations  areas. 
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Seven  volatile  organic  compounds  were  detected  in  stream  sediment 
samples  from  twelve  sampling  points.  Methylene  chloride  and  acetone  were  detected  in 
17  sample.s,  but  the  compounds  were  also  detected  in  method  blanks.  Both  compounds 
are  common  laboratory  contaminants.  Dichlorodifluoromethane  was  .detected  at 
concentrations  of  8  to  110  ug/kg  in  5  sediment  samples  from  sampling  points  in  three 
drainages.  Toluene  was  detected  at  13  to  20  ug/kg  at  2  sampling  points  on  Magpie 
Creek.  One  sampling  point  was  the  datum  point;  the  second  was  the  exit  point  for 
Magpie  Creek  from  McClellan  AFB.  The  compounds  1,1-dichloroethene  (.1  ug/kg)  and 
1,2-dichloroethene  (2.3  ug/kg)  were  detected  in  one  sample  at  WS12  on  Magpie  Creek. 
Trichloroethene  was  detected  at  2.8  ug/L  in  one  sample  in  a  di  .inage  on  the  south  end 
of  McClellan  AFB. 

Fifteen  semviolatile  organic  compounds  were  detected  in  thirty-eight 
sediment  samples,  Bis(2-ethylhexyl)phthalate  and  di-n-butylphthalate  were  the  most 
commonly  detected  compounds  in  samples  and  method  blanks.  The  compounds  are 
common  laboratory  contaminants.  Twelve  .semivolatile  compounds  were  detected  in  the 
surface  sample  taken  at  WS12  on  Magpie  Creek.  The  compounds  occur  in 
concentrations  from  210  to  1200  ug/kg.  In  samples  taken  at  points  downstream  from 
VVS12.  only  di-n-butylphthalate.  bis(2-ethylhexyl)phthalate  and  phenol  were  detected. 
Eleven  semivolatile  compounds  were  detected  with  concentrations  of  300  to  1300  ug/L 
in  one  sample  taken  at  WS15  in  Storm  Drainage  North  near  the  east  boundary  of 
McClellan  AFB.  None  of  the  compounds  were  detected  in  samples  taken  downstream 
from  WS15. 


The  greatest  concentration  of  any  semivolatile  compound,  74,000  ug/kg  of 
bis(2-ethylhexyl)phthalate  was  detected  in  a  field  duplicate  sample  taken  at  WS6  on  Don 
Julio  Creek.  Bis(2-ethylhexyl)phihalate  was  also  detected  at  18,000  ug/kg  in  a  field 
duplicate  sample  from  WS8  at  the  point  where  Magpie  Creek  enters  McClellan  AFB. 

Although  it  was  not  detected  in  any  surface  water  sample,  total  cyanide 
was  detected  at  concentrations  of  5  to  14  mg/kg  in  sediments  from  five  locations,  WS6, 
WS9,  WS15,  WS28,  and  WS29  on  five  different  drainages.  Cyanide  was  not  detected  in 
any  sample  taken  downstream  from  any  of  the  five  sampling  points. 

Thirteen  samples  were  analyzed  for  total  petroleum  hydrocarbons  and  total 
oil  and  grease.  Of  the  thirteen  samples,  only  six  had  detectable  concentrations  (170  to 
500  mg/kg)  of  total  petroleum  hydrocarbons  and  concentrations  (200  to  800  mg/kg)  of 
total  recoverable  oil  and  grease.  The  same  sw  samples  contained  both  types  of 
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hydrocarbons.  The  si.x  samples  were  taken  from  four  sampling  points,  WS5  and  WS6  on 
Don  Julio  Creek  and  WS12  and  \VS14  on  Magpie  Creek  Sampling  point  WS14  is  the 
point  at  which  Magpie  Creek  exits  McClellan  AFB. 

Recommendations 

Because  sampling  of  water  or  sediments  from  small  tributary  drainages  or 
of  soils  outside  drainges  at  potential  release  locations  on  or  off  McClellan  AFB  was  not 
undertaken  by  this  program,  the  surface  water  and  stream  sediment  data  cannot  be 
interpreted  to  locate  specific  sources  of  contaminants.  The  data  suggest  that  a  variety  of 
contaminant  compounds  and  metals  are  migrating  or  have  historically  migrated  through 
drainages  crossing  McClellan  AFB. 

TTiis  sampling  and  analysis  program  was  a  .screening  level  investigation 
conducted  during  one  month  in  1^89.  The  data  presented  do  not  necessarily  represent 
concentrations  in  surface  water  that  may  be  presented  in  other  seasons  or  in  any  other 
vear. 


To  determine  the  concentration  and  extent  of  contaminants  and  the  need 
for  remedial  actions  in  surface  water  drainages,  the  following  recommendations  are 
presented: 


Evaluate  these  data  during  the  development  of  sampling  and 
analysis  plans  for  surface  soils  and  surface  waters  in  upcoming 
operable  unit  remedial  investigations;  and 

Develop  a  sampling  and  analysis  plan  to  periodically  monitor  water 
quality  of  surface  waters  at  points  where  drainages  enter  and  exit 
McClellan  AFB. 
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TABLE  A-1.  SURFACE  WATER  FIELD  DATA 


RADIAN 

COaVOKATIOM 


Sample 

Location 

pH 

Specific 

Conductance 

(umhos) 

Temperature 
(degrees  Celsius) 

Flow  Rate 
(cfs) 

Depth  of 
Water 
( feet) 

WS 

1 

7 

.  lU 

170. 

0 

6. 

.0 

0.22 

0. 

2 

WS 

3 

-» 

/ 

.67 

180. 

,0 

7, 

.0 

2.90 

0. 

8 

WS 

5 

7 

.98 

100. 

,0 

4, 

.0 

0 

0. 

9 

WS 

6 

7 

.  79 

120. 

0 

7. 

.0 

0 

1. 

6 

WS 

7 

6 

.  78 

150. 

0 

5. 

,0 

2 . 7 

0. 

6 

WS 

8 

7 

.  16 

230. 

0 

9. 

.0 

0.3 

0. 

2 

WS 

9 

7 

.54 

230, 

,0 

10, 

.0 

7.0 

0. 

,7 

WS 

10 

6 

.85 

230 

.0 

8 

.0 

29.0 

1 

.  8 

WS 

11 

7 

.92 

200, 

.0 

11 

.0 

0 

1 

.0 

WS 

12 

7 

.61 

260, 

,0 

7, 

.0 

6.2 

1 

.0 

WS 

13 

7 

.55 

260, 

,0 

7, 

.0 

11.5 

0. 

,8 

WS 

14 

6 

.  80 

250, 

,0 

4, 

.0 

8.9 

1, 

,2 

WS 

15 

7 

.68 

280 

.0 

5 

.0 

0.1 

0 

.2 

WS 

16 

8 

.21 

60 

.0 

7 

.0 

0 

1 

.1 

WS 

17 

/ 

.64 

240 

.0 

9 

.0 

0.7 

0 

.9 

WS 

18 

7 

.  72 

150 

.0 

8 

.0 

0.8 

1 

.2 

WS 

19 

7 

.77 

150 

,0 

10 

.0 

2.0 

0 

,2 

WS 

20 

7 

.20 

130 

,0 

9 

.0 

0 

0 

.4 

WS 

21 

6 

.  70 

110 

,0 

8 

.0 

0 

0 

.5 

WS 

23 

7 

.07 

210 

.0 

10 

.0 

0.5 

0 

.  3 

WS 

24 

8 

.  36 

700 

.0 

6 

.0 

N/A 

2 

.0 

WS 

25 

8 

.59 

660 

,0 

6 

,0 

N/A 

2 

.0 

WS 

26 

8 

.  53 

330 

,0 

6 

,0 

N/A 

6 

.9 

WS 

27 

7 

.  77 

320 

.0 

7, 

.0 

N/A 

7 

.  1 

N/A  -  Not  applicable 

urahos  -  micro  mho 

cfs  -  cubic  feet  per  second 
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Stream  Sediment  Field  Data 


TABLE  B-1.  STREAM  SEDIMENT  FIELD  DATA 
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Sample 

Location 

Sediment  Description 

Flow  Rate 
(cfs) 

Depth  of 
Uater 
( feet) 

US 

1 

SM 

-  Sand,  fine-grained,  silty,  trace  clay, 
brown,  saturated. 

O 

n  1 

US 

1 

SC 

-  Sand,  fine,  clayey,  dark  gray, 
saturated . 

0 

0.3 

US 

3 

SM 

-  Sand,  fine-grained,  silty,  trace  clay, 
brown,  saturated. 

0 

0.4 

US 

4 

CL 

-  Clay,  silty,  sandy,  brown,  saturated. 

0 

0.2 

US 

5 

CL 

-  Clay,  silty,  sandy,  brown,  saturated. 

0 

0.9 

US 

6 

CL 

-  Clay,  silty,  sandy,  brown,  saturated. 

0 

1.3 

US 

7 

SM 

-  Sand,  fine-grained,  silty,  trace  clay, 
brown,  saturated. 

1.0 

0.3 

US 

8 

SU 

-  Sand,  fine  to  coarse,  minor  gravel, 
dark  brown,  saturated. 

0.5 

0.6 

US 

9 

su 

-  Sand,  fine  to  coarse,  minor  gravel, 
brown,  saturated. 

1.2 

0.6 

US 

10 

SP 

-  Sand,  fine  to  medium,  olive  brown, 
saturated . 

1.3 

0.5 

US 

11 

SM 

-  Sand,  fine-grained,  silty,  trace  clay, 
brown,  saturated. 

1.5 

0.3 

US 

12 

SU 

-  Sand,  fine  to  coarse,  trace  silt, 
brown,  saturated. 

6.0 

0.5 

US 

13 

CL 

-  Clay,  silty,  sandy,  brown,  saturated. 

11. 0 

0.8 

US 

14 

SC 

-  Sand,  fine  to  coarse,  clayey,  brown, 
saturated . 

12.0 

1.3 

US 

15 

SP 

-  Sand,  fine  to  medium,  dark  brown, 
saturated. 

0.1 

0.1 

cfs  -  cubic  feet  per  second 
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Sample 

Location 

Sediment  Description 

Flow  Rate 
(cfs) 

Depth  of 
Water 
( feet) 

WS  21 

CL  -  Clay, 

silty,  sandy,  brown,  saturated. 

0 

0 

WS  22 

SP  -  Sand, 

coarse,  clayey. 

brown,  moist. 

0 

0 

WS  23 

SP  -  Sand, 

fine  to  medium. 

brown,  saturated. 

0 

0.2 

WS  28 

SM  -  Sand,  fine  to  coarse, 
dark  gray,  saturated. 

clayey,  silty. 

0 

2.6 

WS  29 

SM  -  Sand, 
brown , 

fine  to  coarse, 
saturated . 

clayey,  silty. 

0 

0 

CFS  - 
Source ; 
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APPENDIX  C 

Quality  Aiisurance/Ouality  Control  Results 


The  analytical  data  meet  the  quality  assurance  objectives  stated  in  the 
QAPP.  The  term  "qualified  data"  refers  to  data  that  did  not  meet  the  quality  assurance 
objectives  of  the  program;  valid  data  meet  the  quality  assurance  objectives  of  the 
program.  Out  of  a  total  of  20,819  individual  analytical  results,  120  were  qualified,  and 
are  listed  in  Table  A-j  which  is  located  on  page  13.  This  corresponds  to  a  completeness 
of  greater  than  99  percent. 

C.l  Blanks 

Several  different  types  of  blanks  were  analyzed  during  this  .sampling  period 
to  assess  contamination  from  the  laboratory,  ambient,  or  other  sources.  These  included 
reagent  blanks,  trip  blanks,  and  ambient  blank.s. 

C.1.1  Reagent  Blanks 

Reagent  blanks  are  used  to  demonstrate  that  all  glas.sware  and  reagents 
used  in  the  analytical  procedure  are  free  of  interferences  and  compounds  of  primary 
interest.  The  required  frequency  for  analyzing  reagent  blanks  consists  of  at  least  one 
per  day  for  each  method  or  instrument  and/or  one  per  extraction  batch. 

Several  analytes  had  qualified  results  based  on  the  associated  reagent 
blank  results.  A  complete  listing  of  samples  flagged  as  qualified,  together  with  the 
reason  for  qualification  may  be  found  in  Table  3-3.  For  lead  analysis,  seven  samples 
had  reagent  blank  concentrations  in  the  range  of  the  sample  concentration.  The  lead 
results  for  these  seven  samples  were  qualified  because  of  probable  blank  contamination. 
For  the  metals  analysis.  Method  SW6010  was  used  and  five  metals  were  reported  in 
water  reagent  blanks.  However,  four  of  the  metals  reported  did  not  indicate  high 
enough  concentrations  in  the  reagent  blank  to  affect  the  reported  sample  concentrations. 
Iron  was  reported  at  relatively  low  concentrations  in  the  samples,  so  reagent  blank 
contamination  was  determined  to  be  significant  for  this  metal.  For  Method  SW8240, 
volatile  organics  analysis,  acetone  contamination  was  common  to  all  samples  and  it  was 
concluded  that  acetone  was  most  likely  introduced  in  the  laboratory  during  analysis. 

The  laboratory  has  been  notified  of  this  problem  and  corrective  action  has  been 
initiated.  Acetone  results  are  qualified  for  all  samples,  both  water  and  sediment  mat¬ 
rices.  This  was  the  most  significant  problem  identified  by  the  quality  assurance 
assessment.  For  semi-volatile  organics  analysis,  U.S.  EPA  Method  8270,  the  common 
laboratory  contaminants  bis(2-ethylhexyl)phthalate  and  di-n-butylphthalate  were 
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identified  in  reagent  blanks.  The  phthalates  are  commonly  found  as  contaminants  since 
they  are  present  in  plastic  tubing  and  apparatus  used  in  the  laboratory.  Bis(2-ethyl- 
hexyl)phthalate  was  identified  in  a  reagent  blank  analyzed  with  surface  water  samples 
and  resulted  in  qualification  of  results  for  that  compound.  Di-n-butylphthalate  was  not 
identified  in  any  water  samples  and  is  not  significant  for  surface  water  results.  For 
sediment  samples,  three  compounds  were  identified  in  reagent  blanks:  acetophenone, 
di-n-butylphthalate,  and  bis(2-ethylhexyi)phthalate.  Acetophenone  was  not  identified  in 
any  samples  and,  therefore,  is  not  considered  a  significant  data  quality  problem.  Bis(2- 
ethylhexyl)phthalate  results  were  qualified  in  9  sediment  samples,  and  di-n-butyl- 
phthalate  results  were  qualified  in  19  sediment  samples. 

C.1.2  Trip  Blanks 

A  trip  blank  is  used  to  identify  volatile  contaminants  introduced  during 
sample  transport  or  handling.  Trip  blanks  are  prepared  with  ASTM  Type  I  reagent- 
grade  water,  filled  in  a  contaminant-free  environment,  (in  this  case,  the  gas 
chromatography  laboratory),  carried  to  the  field,  and  returned  to  the  laboratory  un¬ 
opened.  Type  I  water  is  of  a  higher  quality  than  the  Type  II  water  required  and  is 
certified  by  Gas  Chromatography  analysis  as  being  free  of  organics. 

Nine  trip  blanks  were  collected  and  analyzed  using  Method  SW8240. 
Acetone  and  methylene  chloride  were  both  identified  below  the  detection  limit. 
Dichlorofluoromethane  was  found  in  one  trip  blank.  This  compound  is  commonly  used 
in  the  laboratory  for  various  extractions,  and  was  probably  introduced  into  the  trip  blank 
in  the  laboratory.  No  dichlorofluoromethane  was  found  in  any  sediment  samples, 
therefore  no  results  were  qualified  due  to  trip  blanks. 

C.1.3  Ambient  Blanks 

The  ambient  blank  is  similar  to  the  trip  blank  except  that  the  ambient 
blank  is  opened  and  poured  from  one  container  to  another  at  the  sampling  location,  and 
then  closed  and  analyzed  along  with  the  other  samples.  Amoient  blanks  provide  a 
measure  of  contamination  introduced  during  the  sampling  procedure,  specifically  from 
airborne  contaminants  or  from  other  sources  distinct  from  the  sampling  equipment. 

Two  ambient  blanks  were  collected  and  analyzed,  one  for  Method 
SW8240,  and  one  for  Method  SW8270.  Methylene  chloride  (Method  SW8240)  and 
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bis(2-ethylhexyl)phthalate  (Method  SW8270)  were  identified  at  levels  below  method 
detection  limits.  Both  the  trip  blanks  and  the  ambient  blanks  indicate  that  there  were 
no  significant  effects  to  the  data  from  sample  collection,  transport,  and  handling,  nor 
from  possible  ambient  sources  of  contamination. 

C.2  Duplicates 

Duplicate  samples  were  collected  and  duplicate  analyses  of  matrix  spiked 
samples  were  performed  using  the  following  procedures. 

C.2.1  Duplicate  Samples 

Duplicate  samples  (or  field  duplicates)  are  collected  and  analyzed  to 
evaluate  the  precision  of  the  measurement  system  and  estimate  variability  in  the 
sampling  process.  If  the  relative  percent  difference  (RPD)  between  duplicate  sample 
results  is  greater  than  50  percent,  an  investigation  is  initiated  to  identify  the  source(s)  of 
variability  and  determine  if  the  results  should  be  qualified  for  interpretation.  The  RPD 
is  calculated  using  the  following  formula: 

RPD  (%)  =  2(X,  -  ,Xj)/(Xl  +  X2)  X  100%,  where  XI  and  X2  are  the 
concentrations  of  the  duplicate  pair. 

Duplicate  sample  pairs  were  collected  at  the  required  frequency  for  each 
method  and  sample  matrix.  One  of  sbc  duplicate  pairs  for  lead  (Method  239.2),  had  a 
high  RPD,  probably  due  to  reagent  blank  contamination.  For  Method  SW6010,  3  of  10 
duplicate  pairs  had  RPDs  for  one  or  more  analytes  outside  the  objective.  All  three  of 
these  analyte  pairs  were  from  sediment  samples,  collected  at  three  sample  locations. 

The  analytes  with  high  RPDs  were  varied,  and  did  not  indicate  a  systematic  problem. 
Seven  field  duplicate  pairs  were  analyzed  for  volatile  organics  (Method  SW8240).  One 
sample,  a  stream  sediment  sample,  had  a  high  RPD  for  acetone.  However,  because  all 
Method  SW8240  results  are  qualified  for  acetone  due  to  reagent  blank  contamination, 
this  may  account  for  the  high  RPD.  Methylene  chloride  was  qualified  in  one  sediment 
sample  due  to  high  RPD.  This  was  probably  caused  by  laboratory  contamination. 
Toluene  and  4-methyl-2-pantanone  were  also  qualified  in  two  separate  samples.  The 
cause  of  this  variability  is  unknown.  For  Method  SW8270,  semi-volatile  organics,  five 
samples  had  high  RPDs  for  bis(2-ethylhexyl)phthalate.  One  sample  pair  had  a  high 
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RPD  for  di-n-butylphthalate.  These  compounds  were  also  found  in  reagent  blanks 
associated  with  these  sample  pairs,  and  the  increased  variability  is  probably  due  to 
laboratory  contamination. 

C22  Matrix  Spike  Duplicates 

Matrix  spike/matrix  spike  duplicates  (MS/MSDs)  estimate  the  variability 
in  the  analytical  portion  of  the  sampling  and  analytical  process;  the  presence  of  the 
analyte  is  not  required  in  order  to  obtain  useful  results.  Both  matrix  effects,  analytical 
variability,  and  accuracy  are  assessed  from  the  results  of  the  same  sample.  This  allows 
the  requirement  for  duplicate  analyses  to  be  5  percent  instead  of  10  percent.  The 
quality  assurance  objective  for  matrix  spike  duplicates  is  to  have  an  RPD  of  30  percent 
or  less. 


Seven  MS/MSD  pairs  were  analyzed  for  metals  using  Method  SW6010. 
Zinc  had  low  and  variable  spike  recoveries  that  caused  variable  RPDs.  Variable  spike 
recoveries,  in  this  case,  were  possibly  due  to  matrix  effects,  ^ad  had  high  RPDs  in  one 
sample,  probably  for  the  same  reasons.  These  results  were  qualified.  For  Method 
SW8270,  six  MS/MSD  pairs  were  analyzed.  Pentachlorophenol  had  a  high  RPD  in  two 
of  three  pairs  for  water  samples.  4-Nitrophenol  had  a  high  RPD  in  two  of  three  water 
sample  MS/MSDs.  Matrix  effects  are  suggested  by  these  results. 

C.3  Matrix  Spike  Recoveries 

A  matrix  spike  is  a  solution  of  method  analytes,  at  known  concentrations, 
that  is  spiked  into  a  field  sample  before  extraaion  (if  applicable).  The  results  of  the 
analysis  of  the  spiked  samples  are  then  used  to  measure  the  percent  recovery  of  each 
spiked  compound.  This  percent  recovery  is  a  measure  of  the  accuracy  of  the  method. 
Specific  acceptance  criteria  for  each  standard  method  and  parameter  measured  have 
been  established  and  are  listed  in  the  applicable  method  description.  Since  matrix 
spikes  have  been  paired  with  duplicate  analyses,  the  required  frequency  is  5  percent. 

Matrix  spikes  were  performed  at  the  required  frequency,  using  the 
concentrations  and  conditions  specified  for  each  analytical  method.  Overall,  matrix 
spike  recoveries  were  of  acceptable  quality,  with  most  unacceptable  recoveries  due  to 
random  error  or  matrix  effects.  For  Method  SW6010,  silver  had  a  uniformly  low 
recovery,  indicating  matrix  effects.  Iron  also  exhibited  probable  matrix  effects,  although 
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it  was  spiked  in  only  one  sample.  Manganese,  zinc,  and  lead  also  had  matrix  effects 
causing  low  or  high  recoveries.  For  Method  335.2,  total  cyanide,  one  of  five  matrix 
spikes  had  a  low  recovery.  This  seems  to  be  due  to  random  error.  Random  error  also 
seems  to  be  the  cause  of  a  low  matrix  spike  recovery  of  1,1-dichloroethene  for  Method 
SW8240.  No  other  matrix  spikes  for  volatile  organics  were  outside  the  method  quality 
control  limits.  For  Method  SW8270,  three  matrix  spikes  were  performed.  Two  of  these 
had  no  quality  problems;  however,  one  sample,  WS26,  was  extracted  incorrectly.  This 
may  have  caused  low  spike  recoveries  for  this  sample. 

C.4  Analytical  Spikes  Recoveries 

Analytical  spikes  are  the  final  step  used  in  clearly  determining  matrix 
effects  for  metals  analysis.  An  analytical  spike  solution  is  added  to  a  sample  and  if  the 
recovery  is  outside  of  quality  control  limits,  the  method  of  standard  addition  is  used  to 
obtain  the  correct  concentration  of  the  analyte.  One  analytical  spike  is  performed  for 
each  sample  analyzed. 

Approximately  10  percent  of  analytical  spikes  performed  on  water  samples 
had  high  thallium  recoveries.  Manganese  had  variable  spike  recoveries,  both  above  and 
below  quality  control  limits.  Zinc  and  barium  also  were  outside  of  quality  control  limits; 
these  were  probably  due  to  random  error.  For  Method  245.1,  mercury,  3  of  52 
analytical  spikes  were  outside  allowable  limits.  The  cause  is  probably  also  random 
error. 


C.5  Surrogate  Spike  Recoveries 

Surrogate  spikes  are  a  group  of  compounds,  other  than  method  analytes, 
selected  for  each  organic  compound  analysis.  The  percent  recovery  of  the  surrogate 
compounds  is  monitored  to  determine  ability  of  the  laboratory  and  the  method  to 
identify  an  individual  analyte.  Surrogate  ‘^pikes  analyzed  in  this  data  set  were  generally 
within  quality  control  guidelines.  However,  due  to  a  laboratory  error,  one  sample  was 
extracted  with  the  wrong  solvent  that  caused  low  recoveries  of  the  surrogate  spikes  d5- 
nitrobenzene  and  2-fluorophenol.  There  was  also  one  sample  with  a  low  recovery  of  2- 
fluorophenol.  These  two  samples,  WSl  and  WS26,  had  qualified  results  for  all  Method 
SW8270  analytes. 
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C.6  Performance  Evaluation  Samples 

Performance  evaluation  (PE)  samples  simulate  typical  water  samples 
collected  in  this  program.  For  each  parameter  of  interest,  samples  were  prepared  to 
assess  analytical  accuracy  at  concentrations  expected  for  McClellan  APB  samples.  A 
matrix  blank  sample  was  provided  for  each  parameter  to  estimate  the  chance  of  false 
positive  results  for  samples  at  concentrations  near  the  method  detection  limits. 
Performance  evaluation  samples  were  submitted  to  the  laboratory  along  with  regularly 
collected  samples.  Performance  evaluation  samples  were  submitted  as  sets  of  three 
samples;  each  set  of  three  samples  consisted  of  a  matrix  blank  and  two  samples  spiked 
at  levels  representative  of  field  samples. 

Acetone  was  identified  in  both  gas  chromatography/ma.ss  spectrometry 
(GC/.MS)  volatile  analytes  as  a  false  po.sitive,  with  both  being  below  the  method 
detection  limit  (MDL).  However,  all  acetone  occurrences  have  been  qualified  due  to 
reager;  blank  contamination.  Toluene  had  low  recoveries  for  both  the  low  range  and 
high  range  samples.  Method  spikes  performed  by  the  laboratory  during  the  same  period 
were  within  acceptable  accuracy  limits.  Surrogate  spikes  were  also  within  the  method 
quality  assurance  limits.  A  cause  for  low  toluene  recoveries  in  the  PE  samples  cannot 
be  determined  at  this  time.  Toluene  was  identified  in  one  field  sample  and  its  field 
duplicate  at  less  than  five  times  the  detection  limit.  A  second  sample  had  toluene 
identified  at  130  micrograms  per  liter  (ug/L).  Therefore,  although  the  PE  sample 
results  show  low  recoveries  of  toluene,  all  the  internal  laboratory  QA/QC  (method 
spikes,  surrogate  recoveries,  and  previous  EPA  and  other  external  audits)  suggest  that 
the  toluene  results  are  reliable.  Dichlcofluoromethu-ie  and  phenol  had  one  false 
positive  result  each;  both  were  near  the  MDL.  Finally,  phenathrene  had  a  low  recovery 
for  the  high  level  audit  sample.  These  results  did  not  affect  field  sample  data  since 
none  of  liiese  compounds  were  detected  and  since  the  low  recovery  was  for  only  one 
analyte  in  one  PE  sample  and  was  close  to  the  acceptable  lower  limit. 

The  report  from  Radian’s  independent  Quality  Assurance  Audit  is 
contained  in  Appendix  D. 
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TABLE  C-1.  SUMMARY  OF  QUALIFIED  DATA,  PRELIMINARY  PATHWAYS  ASSESSMENT, 
MCCLELLAN  AFB 


Sanple 

Identification 

U.S.  EPA 
Method 

Analyte(s) 

Type  of 

Qualification  Eteason 

NSUSISSOI 

82^*0 

Methylene  chloride 

RB 

Detected  in  reagent  blank 

N’SWSISWOI 

8270 

Base -neutral  extrac tables 

B 

Lew  surrogate  recovery 

NSWS2SS0101 

8240 

hfethylene  chloride 

RB 

Detected  in  reagent  blank 

NSWS2SS0102 

8240 

Methylene  chloride 

RB 

Detected  in  reagent  blank 

NSWS2SS0103 

8240 

Methylene  chloride 

RB 

Detected  in  reagent  blank 

NSWS2SS0101 

6010 

Manganese 

A 

Lew  spike  rceovery 

NSWS2SS0102 

6010 

Manganese 

A 

Lew  spike  recovery 

NSUS3SW01 

8240 

Methylene  chloride 

RB 

Detected  in  reagent  blank 

NSWS3SS0102 

8240 

Medr/lene  chloride 

RB 

Detected  in  reagent  blank 

NSWS4SUD1 

239.2 

Lead  (dissolved) 

RB 

Detected  in  reagent  blank 

NSWS4SS0101 

6010 

Zinc 

RB 

Detected  in  reagent  blank 

NSUSASS0102 

6010 

Zinc 

RB 

Detected  in  reagent  blank 

NSWS^S0103 

6010 

Zinc 

RB 

Detected  in  reagent  blank 

NSWS5SS0101 

6010 

Zinc 

A 

Lew  spike  recovery 

NSUS6SS0101 

418.1 

Oil  and  grease 

PF 

Hi^  RPD 

NSWS6SS0101 

6010 

Calc  ion 

PF 

Hi^  RPD 

NSWS6SS0103 

6010 

■Manganese 

A 

Hi^  spike  recovery 

NSWS6SS0101 

6010 

Thallium 

PF,  A 

Hi^  RPD,  hi^  recovery 

NSWS6SS0102 

6010 

Ihalliun 

A 

Hi^  spike  recovery 

NSWS6SS0103 

6010 

Thallian 

A 

Hi^  spike  recovery 

."6WS6SW01 

8240 

Acetone 

PF 

High  RH> 

NSUS7SS0101 

6010 

Manganese 

A 

Hi^  spike  recovery 

NSWS7SS0102 

6010 

Manganese 

1  » 

Hi^  spike  recovery 

NSWS8SW01 

6010 

Iron  (dissolved) 

RB 

Detected  in  reagent  blank 

NSWS8SS01 

6010 

Baritm 

PF 

High  RPD 

NSUS8SS01 

6010 

Chrcmitm 

PF 

Hi^  RPD 

NSWS8SS01 

6010 

Lead 

PF 

Hi^  RPD 

NSWS8SS01 

6010 

Nickel 

PF 

Hi^  RPD 

NSWS8SS01 

6010 

Mamies  iun 

PF 

High  RPD 

NSWS8SS01 

6010 

Iron 

PF 

Hi^  RPD 

NSWS9SW01 

239.2 

Lead 

PF 

High  RID 

NSWS9SW01 

6010 

Ihalliun  (total) 

A 

High  spike  recovery 

NSWS9SW01 

6010 

Ihalliun  (dissolved) 

A 

spike  recovery 

NSWS9SS01 

6C10 

Zinc 

A 

Low  spike  recovery 

(C  xitirued) 
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(Continued) 


Sanple 

Identification 

U.S.  EPA 

Method 

Analyte(s) 

Type  of 

Qualification  Reason 

NSWSIOSWOI 

239.2 

Lead  (dissolved) 

RB 

Detected  in  reagent  blank 

NSWSIOSWOI 

6010 

Ihalliim 

A 

Hi^  spike  recovery 

NSWSllSWOl 

6010 

Zinc  (dissolved) 

RB 

Detected  in  reagent  blank 

NSWS12SW01 

239.2 

Lead  (total) 

RB 

Detected  in  reagent  blank 

NSUS12SS01 

6010 

Zinc 

PL,  A 

Hi^  RED,  low  spike  recover 

^BUSLZSWOl 

6010 

Silver  (total) 

A 

Low  spike  recovery 

NSWSL2SU01 

6010 

Silver  (dissolved) 

A 

Low  spike  recovery 

NSWSL2SU01 

60)0 

Iron  (dissolved) 

RB 

Detected  in  reagent  blank 

NSWS12SS01 

335.2 

Total  cyanide 

A 

Low  spike  recovery 

NSUS13SW01 

6010 

Thai  linn  (dissolved) 

A 

Hi^  spike  recovery 

NSWS13SU01 

6010 

Iron  (, dissolved) 

RB 

Detected  in  reagent  blank 

NSWS14SW01 

6010 

Iron 

RB 

Detected  in  reagent  blank 

SSUSli!*SS0101 

6010 

Cachdun 

PF 

Hi^  RPD 

MSUS14SS0101 

6010 

Chrondtm 

PF 

Hi^  RTO 

MSWS14SS0101 

6010 

Zinc 

PF 

Hi^  RPD 

NSUS14SS0103 

6010 

Manganese 

A 

Hi^  spike  recovery 

NSWS14SS0101 

8290 

Toluene 

PF 

Hi^  RH) 

NSWS14SS0101 

8290 

Methylene  chloride 

PF 

Hi^  RPD 

MSWSI5SS01 

6010 

Iron 

A 

Hi^  spike  recovery 

NSUS15SS01 

6010 

Silver 

A 

Low  spike  recovery 

NSWS15SW01 

8270 

Pentachlorophenol 

PL 

High  RTO 

NSWS15SW01 

8270 

4-NiCrophenol 

PL 

Hi^  RTO 

NSWS20SW)1 

6010 

Iron  (dissolwd) 

RB 

Detected  in  reagent  blank 

NSWS20SW01 

6010 

Zinc  (dissolved) 

RB 

Detected  in  reagent  blank 

NSWS20SW01 

8270 

Pentachlorophenol 

PL 

Hi^  RPD 

NSWS20SU01 

8270 

4-Nitrophenol 

PL 

Hi^  RH) 

NSWS21SW01 

6010 

Iron  (dissolved) 

RB 

Detected  in  reagent  blank 

NSWS21SW01 

6010 

Zinc  (dissolved) 

RB 

Detected  in  reagent  blank 

NSUS21SS0101 

6010 

Manganese 

A 

Detected  in  reagent  blank 

NSWS21SS0102 

6010 

Manganese 

A 

Detected  in  reagent  blank 

NSWS21SS0102 

6010 

Bariun 

A 

Detected  in  reagent  blank 

NSWS22SS0101 

8420 

Methylene  chloride 

RB 

Detected  in  reagent  blank 

HSWS22SS0102 

8290 

Methylene  chloride 

RB 

Detected  in  reagent  blank 

NSWS22SS0103 

8240 

Methylene  chloride 

RB 

Detected  in  reagent  blank 

(Continued) 
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Sarple 

Identification 

U.S.  ERA 
Method 

Analyte(s) 

Type  of 

Qualification  Eteason 

f®JS23SW)l 

239.2 

Lead  (total) 

RB 

Detected  in  reagent  blank 

NSWS23SW01 

245.1 

Mercury  (dissolved) 

A 

Low  spike  recovery 

NSWS24SW01 

239.2 

Lead  (total) 

RB 

Detected  in  reagent  blank 

NSWS24SH01 

239.2 

Lead  (dissolved) 

RB 

Detected  in  reagent  blank 

NSWS24SW01 

245.1 

Mercury  (total) 

A 

Lew  spike  recovery 

NSWS25SW01 

239.2 

Lead  (total) 

RB 

Detected  in  reagent  blank 

NSWS25SvJDl 

239.2 

Lead  (dissolved) 

RB 

Detected  in  reagent  blank 

NSWS26SW01 

239.2 

Lead  (total) 

RB 

Detected  in  reagent  blank 

MSWS26SW01 

6010 

Silver  (total) 

A 

Lew  spike  recovery 

NSWS26SV01 

6010 

Silver  (dissolved) 

A 

Low  spike  recovery 

NSWS26SW01 

8240 

1 , l-Dichloroethene 

A 

Low  spike  recovery 

NSWS26SWD1 

8270 

Acenapthene 

PL 

Hi^  RPD 

NSWS26SW01 

8270 

1,4-  Dichlorobenzene 

PL 

Hi^  RED 

NSWS26SW)1 

8270 

2 , 4-Dinitro toluene 

PL 

Hi^  RPD 

MSUS26SU01 

8270 

4  -  Chloro  -  3  -methylphenol 

PL 

Hi^  RPD 

NSWS26SW01 

8270 

n  -  N  i  troso  -  di  -  n  -  propy  Laniine 

A 

Lew  spike  recovery 

NSHS26SM31 

8270 

Acid  extrac tables 

B 

Low  spike  recovery 

NSWS26SW01 

8270 

Base -neutral  extrac  tables 

B 

Low  spike  recovery 

NSWS27SW01 

239.2 

Lead  (total) 

RB 

Detected  in  reagent  blank 

NSWS29SS01 

6010 

Lead 

PL 

Hi^  RID 

NSWS29SS01 

6010 

Man^nese 

PL.A 

Hi^  RPD 

NSWS29SS01 

6010 

Zinc 

PL, A 

High  RPD 

IBSSOl 

8240 

Methylene  chloride 

RB 

Detected  in  reagent  blank 

TBSS03 

8240 

Methylene  chloride 

RB 

Detected  in  reagent  blank 

All  vater  and 

sediment  sanples 

8240 

Acetone 

RB 

Detected  in  reagent  blank 

All  water  and 

sediment  sanples 

8270 

B  is  ( 2  -  e  diy  Ihexy  1 )  phthalate 

RB 

Detected  in  reagent  blank 

All  water  and 

sediment  saiples 

8240 

Di -n-butylphthalate 

RB 

Detected  in  reagent  blank 

A  -  CJuallfled  as  InEkccurate  due  to  oiatilx  or  analytical  spike  recoveries  outside  the  limits. 
B  -  QLialified  as  biased  due  to  sunogate  recoveries  outside  of  limits. 

PL  -  (Qualified  as  estimated  due  to  hi^  laboratory  variability  as  measured  by  laboratory 
duplicates. 

FF  -  (Qualified  as  estimated  due  to  hi^  field  variability  as  measured  by  field  duplicates . 
RPD  -  Relative  percent  difference. 

RB  -  Detected  in  reagent  blank. 
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??■EL:y.^^.'A?.Y  AUS:T  RSPCRr  227-C05-C5-3  : 

2  2  r  eb  r  ua  ry  19  39 


2  istr ibut ion 

FROM: 

K.'w.  Rczacky  and  J. 

M.  Ycungerman 

PROJECT  : 

McClellan  .Air  Force 

Base 

S'JBJECT; 

Preliminary  Results 

for  January  1939 

I 

INTRCDl’CTICM 

On  Jan'jary  9,  1939  perfonance  evaluation  (PE)  samples  were  prepared 
and  submitted  to  Barbara  St.  Germaine  for  distribution  to  the  laboratories 
conducting  analyses  for  the  McClellan  Air  Force  Base  Program,  This  audit  was 
conducted  as  part  of  the  quality  assurance  effort  for  that  program. 


Performance  evaluation  samples  simulating  typical  water  samples  were 
developed  by  the  R£<E  QA  Group  because  no  such  samples  were  commetcially  avail¬ 
able.  For  each  parameter  of  interest,  samples  were  designed  to  estimate  the 
analytical  accuracy  at  concentrations  expected  for  McClellan  samples.  .A 
matrix  blank  sample  was  provided  for  each  parameter  to  estimate  the  chance  of 
false  positive  results  for  samples  at  concentrations  near  the  method  detection 
limits.  Samples  were  submitted  to  Radian’s  Sacramento  Production  Chemistry 
Gas  Chromat ogr aphy/Mas s  Spectroscopy  (SPCGC/MS)  Laboratory.  Analytical  data 
for  the  audit  samples  were  received  by  the  R&E  QA  Group  on  February  3,  1939. 

In  general,  the  results  for  the  January  1989  performance  audit  indi¬ 
cate  that  related  field  measurement  data  meet  the  purpose  of  the  McClellan 
program.  QA  concerns  at  this  time  based  on  the  preliminary  results  received 
by  the  R&E  QA  Group  include: 
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Acc-^acv  of  tcl'oer.e  by  Method  624  outside  the  project 
ob ■ ectives ; 


•  False  positive  results  for  acetone  by  Method  624 
at  levels  below  the  expected  MDL ; 

•  Suspected  false  positive  results  for  dichlorodi fluorone thane 
Method  624  at  levels  well  above  the  expected  MDL; 

•  Accuracy  cf  phenanthrene  by  Method  625  outside  the  project 
objectives;  and, 

•  False  positive  results  fcr  phenol  by  Method  625  near  the 
expected  MDL. 

Results  for  the  audit  samples  are  assumed  to  be  representative  cf 
the  quality  of  the  data  for  water  samples  analyzed  by  Method  624  and  Method 
625  during  the  same  time  period. 

Section  2  of  this  report  presents  Information  Requests  (IRs).  Fi 
cussions  concerning  the  basis  for  making  these  recommendations  and  other 
potential  problems  indicated  by  the  preliminary  results  is  presented  in  Sec 
t  ion  3  . 
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The  audit  or  performance  evaluation  (PE)  samples  used  for  the 
January  158?  laboratory  performance  audits  were  submitted  as  sets  of  three 
samples.  Each  set  of  three  samples  consisted  of  a  matrix  blank  and  two 
samples  spiked  at  levels  representative  of  expected  McClellan  AFB  field 
samples.  Audit  samples  were  prepared  by  spiking  standards  prepared  from  neat 
materials  into  organic-free,  ultra-pure  water. 

A  scoring  system  has  been  developed  to  SLsnmarize  performance 
evaluation  sample  results.  The  system  weights  A0%  of  the  score  to 
qualitative  performance,  40%  to  quantitative  performance  and  20%  to  the 
accuracy  of  the  reporting  and  qualification  of  the  data.  These  method 
evaluaticn  scores  are  included  with  each  discussion  of  results  presented  in 
this  report. 

Potential  for  false  positive  results  were  indicated  by  the  res'ults 
for  volatile  organics  in  water  samples  by  EPA  Methcd  624,  and  semi-volatile 
organics  by  Method  625.  Analytical  data  for  field  samples  may  indicate  the 
same  compounds  as  present.  There  is  a  possibility  that  the  results  are  due  to 
contribution  from  an  outside  ource. 

Potential  for  accuracy  outside  the  project  objectives  were  indicated 
by  the  results  of  volatile  organics  in  water  samples  by  EPA  Method  624  and 
semi-volatile  organics  by  Method  625.  The  possibility  exists  that  the 
uncertainty  may  be  greater  than  originally  expected  for  this  measurement  data. 

3 . 1  Volatiles  in  Water  Samples  by  EPA  Method  624 

Performance  evaluation  samples  of  water  matrix  were  prepared  and 
submitted  to  SPCGC/MS  for  analysis  by  EPA  Method  624.  Three  samples,  one  low 
level,  one  high  level,  and  a  matrix  blank  sample  were  submitted.  The  samples 
were  spiked  at  concentrations  ranging  from  four  to  sixty-four  times  the 
expected  method  detection  limit.  These  samples  were  designed  to  evaluate 
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analytical  accuracy  for  a  typical  McClellan  sample.  The  matrix  blank  samel 
was  provided  to  assess  the  chance  of  false  positive  results  at  lew  levels. 
The  results  cf  the  analyses  of  the  spiked  samples  are  presented  in  Table  1. 

Cverall  Method  Evaluation  Score 


Caterer:.’ 
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Total  8 4 /I CO  point 
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Identi f ication 
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FN  =  False  Negative 

MQ  =  Missed 

Quant  itat  ion 

SF?  =  Sporadic  False 

Pc  sitive 

The  method  evaluation  indicates  that  quantitation  was  outside  the 
program  objectives  for  two  of  the  eight  target  compounds.  These  results  in 
cate  potential  for  accuracy  to  be  outside  the  project  accuracy  objectives. 
Tichlorodif luoromethane  was  detected  in  measurable  quantities  in  one  of  the 
performance  evaluation  samples.  Since  this  compound  was  not  detected  in  th 
matrix  blank,  this  is  considered  a  sporadic  false  positive.  A.n  undefined 
asterisk  was  present  on  this  report;  this  is  considered  a  reporting  error. 
IRs  are  being  issued  to  verify  the  target  compound  recoveries  for  these 
samples . 
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?erf;r~ar.ce  evaluation  saaiples  of  water  latrix  were  prepared  and 
submitted  to  SFCGCMS  for  analysis  by  E?A  Method  625.  Three  samples,  one  low- 


level ,  one  high  level,  and  a  matrix  blank  sample  were  submitted.  The  samples 
were  spiked  at  concentrations  ranging  from  five  to  seventy  times  the  expected 
method  detection  limit.  These  samples  were  designed  to  evaluate  analytical 
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The  method  evaluation  indicates  that  quantitation  was  outside  the 
program  objectives  for  one  of  the  eight  target  compounds.  These  results  indi¬ 
cate  potential  for  accuracy  to  be  outside  the  project  accuracy  objectives  for 
this  compound.  Phenol  was  detected  near  the  detection  limit  in  the  matrix 
blank  and  one  of  the  spiked  samples.  These  results  are  being  considered  a 
false  positive.  IRs  are  being  issued  to  verify  the  target  compound  recoveries 
for  this  sample. 
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TABLh:  1.  JANUARY  1989  RKKKORMANCK  AUDIT  KliUlJI.TS  K()R  VOLATILKU  IN 

WATKR  11AMPLK8  -  KFA  MKTHOU  b2A  -  (UPCGC  -  DACRAMKNl'O.  CA) 


TABLE  2.  JANUARY  1989  REKFOKMANCE  AUDIT  RESULTS  FOR  BASE  NEUTRAL  EXTRACTABLE  St>1 1  -  VOLA'IT  I.E 
ORGANICS  IN  WATER  SAMPLES  -  EPA  METHOD  625  (SPCGCMS  -  SACRAMEMl’O.  CA) 
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Preliminary  Pathways  Assessment 
Geophysical  Survey  Report 


Norcal _ 

Geophysical  Consultants.  Inc. 


Tr.io  presents  the  results  tf  vertical  magnetic  gradicmeter 

3 1  ar.d  ground  penetrating  radar  (.GPR)  surveys  at  McClellan  Air 
Ttrce  Ease,  Sacramento,  California.  The  surveys  were  conducted 
on  February  2,6,7  and  8,  1939  by  Kenneth  Blom  and  William  Black, 
hCRCAL  Geophysicists  and  James  Wilder,  NORCAL  Technician, 
logistical  and  field  assistance  was  provided  by  Michael  Boulay, 
Radian  Corporation,  and  H.  M.  Hamilton,  Environmental  Management, 
McClellan  A.F.B.  Dr.  F.  L.  Doyle  of  MITRE  Corporation  observed 
the  field  work  on  February  2,  1989.  The  geophysical  surveys  were 
authorized  under  Radian  Purchase  Order  #  576728. 

PURPOSE 

The  purpose  of  the  surveys  is  to  locate  possible  underground 
storage  tanks  at  5  sites  on  McClellan  A.F.B.  These  sites  are 
referred  to  by  Radian  as  Sites  T6,  T10 ,  T12 .  T36  and  T66. 

SITE  DESCRIPTIONS 

The  5  sites  are  located  in  and/or  around  specific  buildings. 
Building  numbers  for  each  site  as  well  as  other  pertinent 
information  are  shown  on  the  survey  location  maps  (Plates  1,  2, 

4 ,  and  6) .  Typically,  the  sites  were  paved  with  asphalt  or 
concrete  and  did  not  have  any  direct  evi dene e  for  the  existence 
or  any  tanks.  The  boundaries  of  each  survey  area  were  defined  in 
the  field  by  Radian  personnel  prior  to  each  survey. 

VERTICAL  MAGNETIC  GRADIENT 

By  measuring  the  earths  total  magnetic  field  with  two  sensors 
separated  at  a  fixed  vertical  distance,  we  obtain  an  indication 
of  the  change  in  intensity  of  the  total  field  with  distance  in 
the  vertical  plane.  This  is  referred  to  as  the  vertical  magnetic 
gradient.  These  measurements  are  useful  in  detecting  buried 
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The  i  n.  s  t  r  arten  t  used  for  this  survey,  a  Gecmetrics  G-856,  is  a 
proton  f r ee-pr ec es 3 i on  magnetometer  tnat  includes  two  sensors 
mounted  at  a  fixed  separation  of  2.8  feet  on  an  8  foot  long 
staff.  The  instr'ument  features  a  digital  read-out  and  stores 
the  line  number,  .he  reading  number,  and  the  total  field  readings 
from  both  sensors  in  memory.  It  can  also  be  interfaced  with  a 
printer  or  computer  so  that  the  stored  data  can  be  printed  out 
and  computer  processed  to  calculate  the  station  coordinates  and 
veitical  gradient  values.  This  data  can  then  be  used  to  produce 
computer  drawn  magnetic  profiles  and/or  contour  maps. 

Field  Procedure 


Our  typical  procedure  was  to  take  vertical  magnetic  gradient 
readings  at  5  foot  intervals,  except  where  nearby  cultural 
features  caused  too  much  interference.  Horizontal  control  along 
each  traverse  was  established  using  a  fiberglass  tape.  The 
locations  of  the  magnetometer  traverses  are  shown  on  Plates  2,  4, 
and  6  . 

Data  Analysis 

The  data  stored  in  the  magnetometer  were  downloaded  to  a  micro 
computer  and  processed  as  follows: 

1)  the  vertical  magnetic  gradient  was  computed  from  the 
dual  sensor  readings . 

2)  the  locations  of  each  reading  point  were  assigned  using 
the  line  numbers,  reading  numbers,  and  field  notes. 

3)  the  data  were  plotted  and  contoured  by  computer  to 
produce  the  vertical  magnetic  gradient  contour  maps  shown  on 
Plates  2  ,  4  ,  and  6 . 
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mas  ;r  more.  Tr.  e  icoations  of  ar.  email  es  considered  to 
ant  •-•ere  plotted  cn  Plates  3,  5,  and  7,  This  inci^ades 
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3RCUND  PENETRATING  RADAR 

Ground  penetrating  radar  (GPR)  is  a  method  that  provides  a 
oontinuo'as,  hign  resolution  cross-section  depicting  variations  in 
tne  electrical  properties  of  the  shallow  subsurface.  The  .m.ethod 
is  particularly  sensitive  to  variations  in  electrical 
conductivity  and  electrical  permittivity  (the  ability  of  a 
m.aterial  to  hold  a  charge  when  an  electrical  field  is  applied)  . 

In  operation,  the  system  continuously  radiates  an  electromagnetic 
P'uise  into  the  ground  from  a  transducer  (antenna)  as  it  is  moved 
along  a  traverse.  Since  most  earth  materials  are  transparent  to 
electromagnetic  energy,  only  a  portion  of  the  radar  signal  is 
reflected  back  to  the  surface  from  interfaces  representing 
variations  in  electrical  properties.  When  the  signal  encounters 
a  met=»l  object,  however,  all  of  the  incident  energy  is  reflected. 
The  reflected  signals  are  received  by  the  same  transducer  and  are 
‘ransmitted  to  a  graphical  recorder.  The  resulting  records  can 
-rovide  information  regarding  the  stratification,  the  thickness 
and  extent  of  fill  material,  the  location  of  buried  objects  such 
as  utilities,  and  changes  in  material  conditions  such  as 
saturation  and,  in  some  instances,  chemical  differences  (when  the 
subsurface  electrical  properties  are  altered) .  Generally, 
relatively  high  electrical  conductivities  reduce  the  penetration 
capability  and  limit  radar  performance. 

For  this  investigation  we  used  a  Geophysical  Survey  Systems,  Inc. 
SIR-3  Subsurface  Interface  Radar  System  equipped  with  a  500 
megahertz  (MHz)  antenna.  The  frequency  of  this  antenna  is  near 
the  center  of  the  available  range  and  was  used  to  provide  high 
resolution  at  shallow  depths. 
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Field  Procedure 
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C.-.e  3rR  records  vere  examined  for  reflection  patterns  with  a 
signature  tnat  is  cnaract eri st ic  of  buried  pipes  and/or  UST's. 
The  locations  of  any  such  patterns  interpreted  as  buried  objects 
if  significant  site  were  marked  on  the  records,  and  plotted  on 
Plates  1,  5,  and 


RESULTS 

The  results  of  the  MAG  and  GPR  surveys  for  the  five  (5)  sites 
surveyed  are  presented  on  Plates  1  through  7,  Since  Sites  T-6 
and  T-10  are  small  localized  areas  and  could  only  be  surveyed 
with  GPR,  we  have  presented  the  survey  coverage  and  results  for 
both  sites  on  Plate  1.  For  the  remainder  of  the  sites,  the 
result!  are  illustrated  on  two  plates  for  each  site. 

The  first  of  the  two  plates  is  a  magnetic  gradient  contour  map 
superimposed  on  a  site  survey  coverage  location  map.  The  second 
is  an  anomaly  map  showing  the  locations  of  both  MAG  and  GPR 
anomalies  as  well  as  other  features  such  as  underground 
pipelines,  excavated  and  filled  areas,  buried  concrete  slabs,  and 
possible  buried  tank  locations. 

The  magnetic  anomalies  are  areas  where  both  positive  and  negative 
vertical  magnetic  gradients  significantly  exceed  the  background 
values.  Many  of  the  anomalous  areas  can  be  attributed  to  cultural 
features  such  as,  fences,  buildings,  and  utilities.  The  GPR 
anomalies  are  areas  where  subsurface  reflection  patterns 
characteristic  of  sources  such  as  buried  debris,  abandoned 
facilities,  foreign  fill  material,  and  possible  tanks  have  been 
identified.  Those  features  identified  as  buried  pipelines, 
filled  areas,  and  buried  concrete  slabs  are  based  on  our 
interpretation  of  the  GPR  profiles.  Areas  depicted  as  possible 
underground  storage  tank  (USX)  locations  are  based  not  only  on 
our  interpretation  of  the  GPR  data,  but  also  on  the  existing 
background  data.  Therefore,  we  consider  not  only  the  presence  of 
magnetic  and/or  GPR  anomalies,  but  also  the  location  of  the 
anomalous  area  relative  to  surface  structures  and  its  proximity 
to  existing  and  abandoned  site  utilities  and  other  facilities. 
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To  iaroner  define  tne  reiarive  certainty  of  the  potential 
underground  storage  tank  locations,  •-■e  iiave  differentiated  tnen 
into  categories  of  hign  and  low  probability.  High  probability 
tank  areas  are  where  bct.n  .MAG  and  G?R  ancrtaiies  with 
characteristic  sign  atures  e.xist  a.nd  are  wit  n  in  a  likely  Itcatizn 
based  ;n  past  i  n,  f  t  r  ~a  t  i  cn  .  Lew  probability  locations  are  tnese 
n  1  r  i  t  1  n  g  a  .t.-.G  a.nd/ or  GPR  anomaly  with  a  signature  tnat  is  not 
typica_  ;f  -niergreund  ta.nks,  or  that  are  situated  in  an 
.nlikely  Izcaticn.  The  nigh  probability  locations  are  noted  tn 


Tnis  site  was  surveyed  with  GPR  only  since  it  is  located  inside 
of  building  64G .  Tne  survey  coverage  referenced  to  Pillar  14A  is 
snew-.n  on  Plate  1.  The  GPR  profiles  exhibit  reflection  patterns 
cnarac" eristic  of  rebar  spaced  at  1  foot  int  erva Is  within  the 
concrete  slab  floor  as  well  as  concrete  footings  spaced  every 
eight  feet.  There  was  no  evidence  of  subsurface  reflections 
char ac t er i s * i c  of  an  underground  tank. 

Site  T10 


The  survey  coverage  at  the  north  end  of  Building  362C  and  the 
south  side  of  Building  362A  is  shown  on  Plate  1.  Several 
underground  pipelines  were  delineated  as  shown.  The  sources  of 
the  three  GPR  anomalies  indicated  on  the  north  end  of  Building 
362C  are  uncertain  due  to  their  localized  nature  and  the  fact 
that  they  could  not  be  surveyed  in  more  detail  because  of  their 
proximity  to  the  building.  Therefore,  they  should  be  considered 
as  low  probability  tank  areas. 

Site  T12 


The  survey  location  and  magnetic  gradient  contour  map  for  this 
site  is  presented  as  Plate  2.  The  contour  map  shows  very  strong 
magnetic  gradients  and  interference  over  a  majority  of  the  site. 
These  appear  to  be  due  to  cultural  features  such  as  fences, 
buildings,  and  utilities  because  of  their  close  proximity  to  the 
measurement  points. 

Various  MAG  and  GPR  anomalies  as  well  as  other  features  are  shown 
on  the  Anomaly  Map,  Plate  3.  MAG  Anomaly  A  is  a  series  of  high 
amplitude  positive  and  negative  gradients  surrounding  Building 
342.  This  anomalous  zone  appears  to  be  due  to  numerous 
undifferentiated  cultural  sources.  MAG  Anomaly  B  appears  to  be 
due  to  the  metal  fence  and  other  utilities  that  parallel  this 
trend.  It  is  characterized  by  several  smaller  amplitude 
anomalies  associated  with  a  major  positive  high  amplitude 
anomaly  . 
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Inree  possible  tank  areas  are  noted  on  Plate  3,  Locations  71  ar.o 
T2  snould  be  considered  as  high  probability  due  to  the 
characteristic  signature  of  the  G?R  reflections  observed  t n  tnese 
areas,  tne  ancnalously  high  magnetic  gradient,  and  the  previously 
reported  indication  of  a  possible  tank  at  this  Iccation.  At 
Locaticr,  73,  however,  the  observed  GPR  anomaly  could  be  due  tc  a 
small  oar.lt  or  other  isolated  object,  therefore  it  is  considered 


7r.e  survey  Icoaticr.  and  m.agnecic  gradient  contour  map  are 
tresented  as  Plate  4.  The  MAG  contour  map  shows  several  areas 
with  strong  gradients.  The  locations  of  these  anomalies  as  well 
as  GPR  anc.m, alias,  underground  pipelines,  and  fill  areas  are  shown 
on  the  .i.no.maly  Map,  Plate  5.  MAG  anomalies  A  through  £  appear  tc 
be  due  to  cultural  interferences  such  as  a  fence  (Anomaly  A) ;  a 
dumpster  and  electrical  utilities  (Anomalies  B  and  C) ;  the 
building  and  associated  utilities  (Anomaly  D) ;  and  metal  debris 
cn  the  ground  (Anomaly  E) . 

The  distribution  and  shape  of  Anomalies  B  and  C,  and  their 
asymmetrical  relationship  to  the  dumpster  and  high  voltage  box, 
suggest  that  they  may  be  to  an  underground  source  to  the  east. 
Since,  however,  there  are  no  GPR  anomalies  associated  with  these 
MAG  anomalies,  we  interpret  them  as  low  probability  tank 
1 ocat ions. 

Site  T66 

The  survey  l;-'<-ic~  and  b-  gradient  contour  map  is 

presented  as  Plate  6.  Several  strong  positive  and  negative 
gradient  areas  have  been  defined  along  the  eastern  two-thirds  of 
the  site.  The  MAG  and  GPR  Anomaly  Map  is  presented  as  Plate  7. 

Four  MAG  anomalies  referred  to  as  Anomalies  A  through  D  have  been 
defined.  Anomaly  A  is  located  at  the  west  end  of  a  surface 
pipeline.  Anomaly  B  is  associated  with  a  vertical  pipe  and 
drain,  and  several  GPR  anomalies.  Anomalies  C  and  D  are  in  close 
proximity  to  a  concrete  pad  and  are  probably  associated  with 
several  GPR  anomalies.  Possible  tank  locations  are  shown  at  each 
of  these  MAG  anomalies.  Location  T1  is  a  high  probability  area 
because  of  the  positive  MAG  anomaly  and  its  location  relative  to 
the  surface  pipeline  and  vertical  pipe.  Location  T2  should  be 
considered  high  probability  due  to  its  proximity  to  2  vertical 
pipes  as  well  as  several  GPR  anomalies.  However,  the  negative 
MAG  anomaly  is  not  typical.  At  Location  T3  the  strong  negative 
MAG  anomaly  is  not  typical  of  a  buried  tank  and  therefore  should 
be  considered  as  low  probability.  The  GPR  anomalies  may  be  due 
to  buried  debris  since  it  is  within  a  fill  area  with  known 
debris.  Location  T4  is  low  probability  due  to  its  close 
proximity  to  an  open  trench. 
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STANDARD  CARE  AND  WARRANTY 

The  scope  of  NORCAL’s  services  rcr  this  project  coiisisted  of 
■tsing  ground  penetrating  radar  and  rr.agnetic  gr  adi  trr.et  er  to 
explore  for  underground  tanks.  The  accuracy  of  cur  findin 
tub: act  to  specific  site  conditions,  access  and  limitation 
■In.’.erent  t:  one  teonnigues.  In  viev  cf  the  limitations,  i 
r.'.ouid  be  recour.itet  that  t.te  prevaili,ng  conditions  at  the 
or'  tne  s-rvev  -'.av  preclude  sc.-.e  subsurface  definition. 


crrted  cur  services  in  a  manner  consistent  with  the  level 
1  ordinarily  e.xercised  by  members  of  the  professio.n 
ly  e.mplcying  similar  .methods,  N’o  other  warranty,  with 
to  t.he  perf  or  mane  e  of  s  ervic  es  or  products  delivered 
his  agr  ee.m.ent  ,  expressed  or  implied,  is  .made  by  NORCAL  . 


'"''e  appreciate  having  had  the  opportunity  to  provide  our  services 
on  this  project.  If  you  have  any  questions  or  if  we  can  be  of 
further  assistance,  please  contact  us. 


Yours  very  truly, 

NCRCAL  Geophysical  Consultants,  Inc 

^  t - 

Kenneth  G.  Blom 
Geophysicist,  GP-887 
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